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;top That Burglar! 



;uild R-E's Sonic Motion 
ensor and use it to trigger 
rour home burglar alarm. 



Elect ronics In 
Medicine, a look at 

electronic instruments 
and the role they play 
in diagnosing cardiac 
and pulmonary disorders. 
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Take home 

a world 

champion. 



$85' 



gets you a technical knockout. 
The Fluke 70 Series. 
Winners of the digital vs. analog battle. 

Since their debut, they've become 
the worldwide champions of the industry. 

Never before have such tough, American- 
made meters offered so many professional 
features at such unbeatable prices. 

Each comes with a 3-year vrarranty, 2,000+ 
hour battery iife, and instant autoranging. 

You aiso get the extra resolution of a 3200- 
count LCD display, plus a responsive analog 
bar graph for quicl< visual checks of continuify, 
peaking, nulling and trends. 

Choose from the Fluke 73, the ultimate in 
simplicity. The feature-packed Fluke 75. Ortfie 
deluxe Fluke 77, with its cmn protective holster 
and unique "Touch Hold" function** that 
captures and holds readings, ttien beeps to 
alert you. 

So don't settle for just a contender Take 
home a vradd champion. 

For your nearest distributor or a free 
brochure, call toll-free anytime 
1-800-227-3800, Ext. 229. From outside the 
U,S„ a\\ 1-402^496-1350, Ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 




FLUKE 73 


FLUKE 75 


FLUKE 77 


S85' 


m- 


SIS* 


Aralog/digiBliijplw 


Ar^ogy'dlgl^ dispbv 


Analo^c&gital display 


\Wts, ciims, lail. diode 


Wte.otlnK.lM.nA. 


'•Ms. ohms, IM. mA 


test 


dicde Best 


(Sodet^ 


AJUnanoe 


Aulibleciicilinuity 


AiJdit}(e conlpnuitv 


0.7% basic dcaxuracf 


Autoraiige'ranBe hM 


"Touch Hold* (umaion 


8(00+ houi taiEfy iiie 


0.5%tHSJcdcaccurBf:v 


AutoranQG/range hold 


3->carmrranly 


200C+ Umb battery (ife 


0.3% basic lie iCDjix^t 




3-^af rtarran^ 


2000+ tmurliaBejy iiie 
3-^r ttanantv 




Muilipuipose twister 



' Suggested U.S. ilsl price, efledive July 1. iEe4. 
* PaiErt pendir^. 



Ctpytiofil © 1984, Jolin Flule Mfg. Co, Inc Ail rights leserwd, M No. 4TOI-70 
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Iwatsu's Four Independent Channel Scope. 

There's 30 years of oscilloscope design 
and manufacturing experience behind the 
SS-5710-11 Series. Experience that translates 
to 27,000 hours MTBF. Four independent 
channels with no trace shift. A 3 year 
warranty. And that's just the beginning. 

Add up our features and you'll see no 
other scope measures up. 

The list starts with easy to read controls 
that make any Iwatsu scope, a pleasure 
to work with. 

■ Then there's features like excellent linearity 
for high-frequency measurement, A special 
jitteriess circuit, making it easier to trigger 
signals. Independent A and B triggers for 
digital applications. Pius a guaranteed time 
difference between channels. 



More reasons for choosing Iwatsu. 

• 20 kV 6" CRT with auto focus 

• Maximum sweep speed of 2ns 

• Separate intensity controls for A & B sweep 

• V^ide operating temperature range from 
-10°Cto50°C 

• SS-5711C includes an optional counter/timer 

• SS-5711D comes with DMM and counter/timer 

• 60MHz Modef SS-5710 is our 4-channel 
scope... just $1,245 including probes, front cover 
and pouch 

• SS-5710 is also available with optional 
counter/timer as well as DMM 



SS-5710C 



SS-5711D 




SS-5710D 



SS-5711C 



H£RE'S A FACE 
ANY ENGINEER COULD LOVE. 




i 



\ I - ..,1. ........ , FINT. 



•^ ^_^ § •" :^# 
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SS-5711 4.|ndepBndem Channel 100 MHz Scope including probes, pouch, and front cover: S1,695. 



rjmm IWATSU IN5XRUMENT5 INC:. 

rniT^*' ' 120 COMMERCE ROAD. CARLSTADT N J 07072 PHONE: (201 ) 935-5220, TWX: 710-989-0255 
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NEW! 

uniden 



NEW! Bearcat® 201-E 

List price $279.95/CE price 3179.00 
9-Band, 16 Channel • CryslallBss • AC onlf 
Priority • Scan Delaif • One Key Weather 

FratiUGficyrangeJO-SO, I S^-n6 AM. 146-U-l, 420-512 MHz. 
The Be^rcAt 201 performs any scanning function you 
could possibiy want. With push button ease, you can 
program up to 1 6 channels For automatic monitoring. 
Push another button and search for new frequencies. 
There are no crystals to limit wiiat you want to hear. 



FV A rh h r^ n i^ 'VEIV/ Bearcat® 1 80-E 

h^J^^JU ^^^M^^ List price S24d.85/CE price $1 49 .00 



Products 

Communications Electronicsr 

the world's largest distributor of radio 
scanners, is pleased to announce 
that Bearcat brand scanner radios 
have been acquired by Uniden Corp- 
oration of America. Because of this 
acquisition, Communicalions Elec- 
tronics will now carry the complete 
line of Uniden Bearcat scanners, CB 
radios and Uniden Bandit" radar 
detectors. To celebrate this acqui- 
sition, we have special pricing on the 
Uniden line of electronic products. 

Bearcat? 300" E 

List price $549 g5/CE price $339,00 
7-Band, 50 Channel • Service Search ■ Mo- 
crystal scanner • AM Aircraft and Public 
Sarwlca bands. • Priority Channel • A C/DC 

Bands; 32-50, 11S-136AM. 144-174.421-512 MHz. 
The Bsarcst 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The flearcaf 300 uses a bright green fluo- 
rescent digital display, so it's ideal for mobile 
applications. The Searcaf 300 now has these added 
features: Sen/ice Search. Display In tensity Control, 
Hold Search and Resume Search keys, Separate 
Band keys to perm It lock-in/lock-out of any band for 
more efficient service search. 

Bearcat® 20/20-E 

List price $449.95/CE price $269.00 
T-Band, 40 Channel » Crystalless * Searches 
AM Aircraft and Public Service bands « AC/ DC 
Priority Channel • DirBct Channel Access • Delay 

FrequBncy range 32-51). I :S- 1 ISAM. l-)4-l74,420-i12MHz. 

Find an easy chair. Turn on your Bearcat 20/20 
and you're In an airplane cockpit. Listening to all 
the air-to-ground conversations. Maybe you'll pick 
up an exciting search and rescue mission on the 
Coast Guard channel. In aflash, you're back on the 
ground listening as news crews report a fast 
breaking story. Or hearing police and fire calls in 
your own neighborhood, in plenty of time so you 
can take precautions. You can even hear ham radio 
transmission, business phone calls and govern- 
ment intelligence agencies. Without leaving your 
easy chair Because you've got a Bearcaf £0/20 
right beside it. 

The Bearcat 20/20 monitors 40 frequencies from 
7 bands, including aircraft. A two-position switch, 
located on the front panel, allows monitoring of 20 
channels at a time. 

Bearcat® 210XL-E 

List price $349. 95/CE pries $209.00 
B-Band, 18 Channel • Crystalless • AC/DC 

FrsQuency range 32-50, 144-1 74, 421-512 MHz. 
The Bearca? 2 1 0XL scanninQ radio is the second gener- 
ation scanner thai replaces the popular Bearcal £10 
and 21 1. Jt fias almost twice the scanning capacity of 
the Beareaf 210 with IS channels plus dual scanning 
speeds and a bright green fluorescent display. Auto- 
matic search finds new frequencies. Features scan 
delay, single antenna patented track tuning and more. 

Bearcat® 260-E 

list price $399.95/CE prJce $249.00 
8-Band, 10 Channel • Priority • AC/DC 

Frequency f&ngG 30-50, 133-)74, 406-512 MHz. 
Keep up with polfce amd fire calls, ham radio operators 
and other transmission white you're on the road with a 
Bearcst 260 scanner. Designed with poiiis^ and t\r& 
department cooperatii^n, its unique, practical shape 
and special two^ position mounling bracket ma keshuitip 
mounted or under dasl^ installation possible In any 
vehicle. The Searcaf 260 is so ruggedly built for mobile 
use that it meets military standard 6 10c, curve y for 
vibration rating. Incorporated in its rugged, all metal 
case is a speciaEly positioned speaker delivering 3 watts 
oF crisp, clear audio. 



List price $249 35/CE prtce Si 49.00 
8'Banttt IS Chanttol * Priority * AC only 

Frequency r^ng^: $0-50, 13^-174, 40^-5^2 MHz, 
Police and Mrecaits, Ham radio transmissions. Business 
and government undercover operations. You can hear it 
all on aBearcat ISO scanner radio. Imagine Ihethrill of 
hearing a major news event unsold even before the 
news organizations can report it. And the security of 
knowfng what's happening in your neighborhood by 
hearing poMce and fire calls in time to take precautions. 
There's nothing like scanning to keep you In-the-know. 
and no better way to get scanner radio performance at a 
value price than wi/ilh the Bearcat 130. 

Bearcat® 100-E 

Th9 first oo-crystaiprogrammabiBhandhatd scanner. 

List price S449. 95/CE price S234.00/SPEC/At/ 
B'Bandi 16 Chanit&l * Liquid CFystat Display 

Search ■ Limtt t Hotd * Lockout • AC/DC 

Frequency range: 30-50. ?3e-? 74, 406-512 MHz. 
The world's first no-crystal handheld scanner has 
compressed into a 3 " x 7' ?( 1 Vj" case more scanning 
power than is found in many base or mobile scanners. 
The BGsrcar i oo has a full 1 6 channels with frequency 
coverage that includes all public service bands (Low. 
High, UHFand'T' bands}, the 2-Meter and 70 cm. 
Amateur bands, plus Militaty and Federal Government 
frequencies. It has chrome-plated keys for functions 
that are user controlled, such as lockout, manual and 
automatic scan, Even search is provided, both manual 
and automatic. Wow...whal a scanneri 

TheSeaiTcar 100 produces audio power output ot 300 
milliwatts, is track-tuned and has selectivity of better 
than 50 dB down and sensitivity of 0.6 microvolts on 
VHP and 1.0 microvolts on UHF, Power consumption es 
kept extremely low by using a liquid crystal display and 
exclusive low power integrated circuits. 

Included in our low CE price is a sturdy carrying case, 
earphone, battery charger/AC adapter, six AA ni-cad 
batteries and flexible antenna. The Besrcai 100 is In 
stock for quick sh ipment, so order your scanr^er today. 

Bearcat® DX1000-E 

List price S649 95/CE price $489.00 
Frequency range 10 kHz to 30 MHz. 
The Bearcat DX1000 shoriwave radio makes tuning in 
London as easy as dialing a phone. It features PLL 
synthesi2ed accuracy, two time zone £4-hour digital 
quartz clock and a built-in timer to wake you to your 
favorite shortwave station. It can be programmed to 
activate peripheral equipment like a tape recorder to 
record up to five different broadcasts, any frequency^ 
any mode, while you are asleep or at work. It wilt receive 
AM, LSB, USB, CW and FM broadcasts. 

There's never been an easier way to hear what the 
world has to say. With the fiearca^ DXI 000 shortwave 
receiver, you now have direct access to the world. 

Uniden® PC22-E 

List price $1 59. 95/CE price $99,00 

The Uniden PC22 isa40 channel AM remote mobile CB 

radio. It's Itie answer for today'ssmaller cars whicfi don't 
always provide adequate space for mounting. Since all 
ttie conlfols are on tfie micfophorie, you can stasti ttie 
"guts" in the trunk. Ttie microptione tias up/down 
channel selector, digital display, JK/HX indicator and 
external speaker jack. Dimensionsi 5^^" W x 7r,H" D X 
1 V H. 13.8 VDC. positive or negative ground, 

OUAHTITY DISCOUNTS AVAILABLE 

Order two scanners at the same time and deduct 
1 %, f or ttiree scanners deduct 2%, four scanners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purcfiased at the same time 
earns you a 5% discount off our super low 
single unit price. 
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Uniden® PC33-E 

List price $59. 95/CE price S44.00 
Tfie Uniden PC33 boasts a super-cornpact case and 
front-panel mike connector to fit comfortably in today's 
smaller cars. Coflirols: Power & Volume, Squelch; 
Sivitcfies.- ANL Oltier features of the PC33 include 
Graduated LED"S"/RF Meter. Digital channel indicator. 
Dimensions: 6" W x 6" D x Hi" H. ±13,8 VDC. 

Uniden® PC55-E 

List pric;e S89.96/CE price $59,00 
The full featured Uniden PCS 5 front- pane I mike con- 
nector makes installation easier when space isa factor. 
II has ANL, PA-CB. Channel 9 and RF Gain switches, 
LED "S7 RF meter, TX lile, PA 8 external speaker iacks. 
Dimensions: 6" W x 6" D x 1 'V H. ±13.8 VDC. 

Bandir Radar Detectors 

Now that everyone else has taken their best shot at 
radardetection, the Uniden Bandit" has done tham 
one better.-with E.D.l.T.r the Electronic Data 
Interference Terminator that actually edits-out 
false alarm signals. 

The Bandit 55, features a convenient brightness/ 
dimmercontrolfor comfortable day or night driving, 
plus a handy highway/city control for maximum 
flexibility wherever you drive. The Bandit 95 Remote, 
is a two-piece modular unit that lets you mount the 
long-range radar antenna behind the grill, out of 
view. The ultra-compact control unit can then be 
inconspicuously tucked under the dash or clipped 
to the visor. Order Ba ndit 55- E for $ 1 1 9,00 each or 
the Bandit 95-E Remote for $139.00 each. 

OTHER RADIOS AHD ACCESSORIES 

FB-E-E Frenuenty Dtrectory for Eastern U-S.A SI 2.00 

FB-W-E Frequency Directory for Western U.S.A.. ..s 12. 00 

BC-VITA-E Bearcat Weattier Alert"" S35.00 

A60-E Magnet rmouru mobile antenna S35,00 

A70,E Base station antenna S3S.00 

Add$3.00shippinflforallaccesS£>fjesorderedalthesa!neilme. 
Add S3. 00 s flipping per scanner anrenna. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any 

product in this ad, send or phone your order 
directly to our Scanner Distribution Center" 
Michigan residents please add 4% sales tax or 
supply your tax I.D. number. Written purchase 
orders are accepted from approved govern- 
ment agencies and most well rated firms at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verifica- 
tion. All sales on accessories are final. Prices, 
terms and specifications are subject to change 
without notice. Alt prices are in U.S. dollars. Out 
of stock items will be placed on backorder 
automatically unless CE is instructed differ- 
ently. A $5.00 additional handling fee will be 
charged for all orders with a merchandise total 
u nder $50.00. Shipments are P.O. B. An n Arbor, 
Michigan. NoCOD's. Most products thatwesell 
have a manufacturer's warranty. Free copies of 
warranties on these products are available 
prior to purchase by writing to CE. International 
orders are invited with a $20.00 surcharge for 
special handling (Vi addition to shipping charges 
Non-certified checks require bank clearance. 
Mail, orders to: Communications Electron- 
icsr Box 1002, Ann Arbor. IVIichigan 48106 
U.S.A. AddST.OO perscanner, radar detector or 
CB or SI 2.00 per shortwave receiver for U.P.S. 
ground shipping and handling in thecontinental 
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping charges ara| 
three times continental U,S, rates. If you have a 
Visa or Master Card, you may call and place a 
credit card order. Order toll-free in the U.S. Dial 
800-521-4414. In Canada, order toll-free by 
calling 800-221-3475. WU I Telex CE anytime, 
dial 67 1 -01 55. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today 
Scanner Distribution Center' anc CE logos are trade- 
marks of Communications Eleclronics:" Ad* 0701 B4-E 
tflearcaj is a registered Irademark o( Uniden Corporation. 
Copy rig hte 1 984 Com nn un icatfons Electronics 

OrderToll Free . . . call 

1-800-521-4414 
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I COMMUNICATIONS 
ELECTRONICS" 
Consumer Products Division 

81 e Phoenix Q Box 10O2 n Ann fi.fbor. Mhcnigan 48106 USA 
Call TOLL-FREE 000-521.4414 or outaid* U.S.A. 313,B73,SSflB 



CIRCLE 26 ON FREE INFORMATION CARD 



r 




September 84 EicGtranies 

^^ ^^ ■ ■ ^^ ■ T ■ ^h^F ^^ ■ ^ ^B^ ■ Electronics pubilshers since 1908 



BUILD THIS 



Vol. 55 No. 9 



TECHNOLOGY 



CIRCUITS AND 
COMPONENTS 



51 SONIC MOTION DETECTOR 

No alarm system is complete without a 
motion sensor. David M. Benzel 

63 COMPUTER-CONTROLLED IC TESTER 

You can test digital iC's by hand, but your 
computer can do it better! Floyd L. Oats 



12 VIDEO NEWS 

Tomorrow's news and technology in this 
quickly changing industry. 
David Lachenbruch 

55 ELECTRONIC MEASUREMENTS IN MEDICINE 

Here's a rundown on all of the "test 
instruments" that are used to monitor your 
heart. Ray Fish, Ph.D, M.D. 

59 WHAT'S NEW IN BATTERIES 

How do you choose the right battery for 
your project? Just how good are lithium 
batteries? Find out the answers to those, 
and other, questions. Robert Crossblatt 



46 NEW IDEAS 

This pulsating doorbell will get your 
attention! 

67 SQUAREWAVE GENERATOR CIRCUITS 

We'll show you many practical variations of 
the squarewave generator — one of the 
building blocks of modern electronics. 
Ray M. Marston 

77 DESIGNING WITH UNEAR tC'S 

Part 5. A look at the current-difference 
amplifier and the operational 
transconductance amplifier, and how they 
are used. Joseph ). Carr 

80 DESIGNER'S NOTEBOOK 

Designing with Schmitt triggers. 
Robert Grossblatt 

82 HOBBY CORNER 

Modify your intercom to fit your needs. 
Earl "Doc" Savage, K4SDS 

84 DRAWING BOARD 

A look at the 4089 binary rate multiplier. 
Robert Grossblatt 

86 STATE OF SOLID STATE 

The COMFET— a new kind of FET. 
Robert f. Scott 



VIDEO 
90 SERVICE CLINIC 

The most valuable test 
equipment. Jack Darr 

90 SERVICE QUESTIONS 

Radio-Electronics' Service 
Editor solves readers' 
problems. 



COMPUTERS 
71 INTERFACING THE ZX81 

Part 3. Your once-lowiy 
ZX81 (orTimex Sinclair 
1000) computer can control 
a security system and any 
AC device, and can even 
act as a thermometer. 
Neil Bungard 

Following COMPUTER DIGEST 

page 82 HOW tO USe a nOH- 

Commodore printer with a 
Commodore computer. A 
look at computer-aided 
PC-board design, and 
much more! 

88 COMPUTER CORNER 

Yesterday's personal 
computers, Les Spindle 



EQUIPMENT 

REPORTS 
32 Paladin Screwdrivers 
37 Hickok MX-333 DMM 
43 Krista Model 30B-240 

Digital Capacitance Meter 



DEPARTMENTS 

6 Advertising and Sales Offices 
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6 Editorial 

115 Free Information Card 
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48 New Products 

16 What's News 



M a service lo readers. Radio- Electronics ptjblishas availably plans or informEitiDn relating to newsworthy products, lechnlques and scientiOc and leohnologlcal deveLopments. Because of possible 
variances in [he quality and condiiion oi materials and workmanship used by fsaders. Radio-Electronics disclaims any responsibilily tor the safe arKl proper TuncUoning of reader-buHt projects based 

upon or from plans or intorination published in, this magazine. 



Cover 1 



The most effective (hard-to-defeat) burglar-alarm systems are those 
that include some way to sense motion. While motion detectors are 
usually expensive, they don't have to be: We'llshov^you how to build 
an inexpensive motion sensorforyouralarm system. Notonlyw^ill the 
motion detector save you money, it may save your possessions, too. 

Don't think that the motion detector is only for those with burglar 
alarms. Even if you don't have an alarm system, you can use the 
motion detector to create a hands-off light switch, an automatic door 
opener, or simply a high-tech doorbell! The story begins on page 51. 
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On Sale September 20 

Satellite TV. 

A look at components, systems, specifications, and 
prices. 

Stereo Demodulator for Satellite TV. 

You have a TVRO without stereo? Build this and hear 
what you've been missing. 

Jigital !C Tester. 

Part 2, we'll expand the IC tester to do more than 
^st test IC's. 

And lots more! 
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^A^MOO MHz 
l^ QUAD TRACE 

HIHITKIOSOF List Piice SI 595.00 

$1279 

40 MHz 
DUAL TRACE 

RIHITV4ZZ List Price S88S00 

$649 



ITACHI 

Hitachi Denshj, Ltd. 



60MHz 
TRIPLE TRACE 

HIHITWMF LIS! Price: S1 195 00 




20 MHz 
DUAL TRACE 

HITWZZ LiSI Price S695.00 
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CD R F^O R ATION 



100 MHz 
QUAD TRACE 

HIBKPISMP List Price S1 595.00 

$i349 

60 MHz 
TRIPLE TRACE 

HtBKPISBOP List Price: S1 150.00 

$1045 



80MHz 



QUAD TRACE O- 

RIBKPIBTOP List Pnce:S1 395.00 

$1145 

40 MHz 
DUAL TRACE 

RIBKP1540PUSlPnce:S950.00 
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SERIES 70 
5?^'^ Auforonglng 

3% Digit With Analog Bar Grapti 

• Full 3200 count msiead ot the JBtnial 20OO 

• ttLTIU-FasI analOi) lar graph 

• Beepef inclutfed in itie 75 & r7 

• True touch ami hoW tn the 77 
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Signal & Pulse G«neraton: 

DiicfTpllDi Uit Prtci 



t PRICE 



RIBKPS010 

RIBKPSOIB 
RIBKP3020 
RiBK(>302S 
HIBKP3030 
RIBKPS3D0 



1 MHz Function Generator S 22 9. DO 
200 KHz Swees' Function Generator $281.00 

2 MHz Sweep/ Function with Pulse S 394 .00 
5 MHj Sweep/Function Generator S469.00 
5 MHz Sweep/FuncL Lin/Log Sweep S671.00 
5 MHi Pulse w/Pulse Burst S390.00 

Frequency Counteis: 



$iao.9s 

$225.00 
$319.08 
$309.00 
$S49.00 
$29S.OO 
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$85 $99 $i29 



R I Five 70 Cuslun Holstei (inclUMd W/FLJ77) 9 B.0O 
BIFL1IC71 Son Vihyl Case _. S ».oo 



6060 SEKIES 

AV2 Digit .05% DMM 

Tiufi RMS • d&m range teOfiO E^iy) 
Retalrve relermce ar>d cociTinuity lest 
01 to 200KHE (reouency range (8060 Ofityt 
CoTiductaiv^ range * One yeai warranty* 



BIFLUaWOA RIFLU8U2A 

w/Fmq and Contimitv Tes! 4','j Digil 05% OMM 

$349 $279 

RIFIOMI 115V AC al 3pt«J Battery Elan iiuKx S 30,00 
RIFLPMJia IDA Curnml shunl S 3O.O0 

lIFlllCn Vinyl carrying case 9 (0.00 




R I RKP1 BOS SOMHzFreqtiencyCounter 

RIBRPtBH 175Mhlz Frequency Counter 

RIBXPtBSt 520 MHz Frequency Counter 

flIBRPtSSS 1.2 GHz Frequency Counter 

GSClP-1 
LOGIC PRODE 

50 nS Response time 
WRh Pulse and 
Memory ModesI 



1 MHz Frequency Cointer S290.00 
75 MHz Frequency Counter $450.00 
20 MHz Frequency Counter $575.00 

2 GHz Frequency Counter S750.00 

~^^IA\ 
^^^^HE 

Wmi ^^^^T P 

/^^^^^iMClPI ^ f 



9229.00 
$325.00 
$4S9,Q0 
$599.00 



'AS $50.00 
NEW LOW 
PRICE: 

$19,95 



PRIORITY ONE ELECTRONICS 

-g Ave,Cfxi1sworth.CA9Bll '• 

Terms (Ctwck. VISA. tMasIerCanl or IMoncy Ordo) Minimum Otda is SI 5.00. CA iKiOenls add 6W!<i sale ax. 
Prices valid through Setrtmber 30. 19W. Pre- Pa id Onters — Shipping and Irsurance (JB Slates! 
^^^_ so to S5D0 S 4iO 

$500 to 1000 sm.oo 

SlOOOandup $15.00 

Ciedit Card Orders Vim Be CItaiiied Appropriate Frelgtil 
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OIU>ER TOLL FREE (dOO) 423-5922 - CA, AK, HI CALL Cd1d) 709-511 1 



CIRCLE 20 ON FREE INFORMATION CARD 
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Editorial 



When Is A Change 
Not A Change? 




¥ 



y 

z 
o 

(T 

h- 

O 
UJ 



When you flip through the pages of this issue of 
Radio-Electronics, you may notice something 
different. No, its not a change in content. This issue 
covers the broad gamut of consumer electronics in 
the same dedicated fashion that you've become 
accustomed to. What you will notice is a change in 
appearance. We've re-designed the "front-of-the- 
book" and the "back-of-the-book" departments to 
give them a brand-new "look." 

The last time you saw a change was in May 1984. 
That issue contained the first copy of Computer 
Digest, our magazine-within-a-magazine concept. 
Let me take this opportunity to once again 
reinforce the fact that Radio-Electronics will not 
become another computer magazine. Even after 
four issues of Computer Digest, I'm still receiving a 
large number of letters pleading with us not to 
change Radio-Electronics. We are dedicated to not 
letting that happen. 

As a magazine, our primary responsibility is to you, 
our readers. We provide an information service. For 
us to succeed, we must provide the information 




that our audience wants to read and we must 
deliver it accurately, concisely, and in an interesting 
format. Although there's always room for 
improvement, we feel that we consistently meet 
those goals. However, we're a technical publication, 
and when we set that information down on a 
magazine page, the page can sometimes appear 
dull and lackluster. The information isn't dull, but 
the page can sometimes appear to be dull. This is 
especially true in our regular departments where 
we lack the same kind of flexibility that we have in 
our feature articles. Our re-design is an attempt to 
prevent dullness. 

The "new look" in our departments that begins in 
this issue is a major step in that direction. We 
recognize that there is always room for 
improvement both in content and graphics. We 
would like to hear from you, our readers, for your 
reaction to our new look and your suggestions for 
further improvements. If you would take a moment 
to jot them down and send them to me at Radio- 
Electronics, 200 Park Ave. South, New York, NY 
10003, I'll take the time to read them. 




ART KLEIMAN 

EDITOR 
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B&K PRECISION 

100 MHz FREQUENCY COUNTER our price 

144 




MODEL 1803 ^ 
REG. $169.95 



50 



• 5 Hz lo 100 MHi range • 8 digil LED 
display • Leading aefu blanking • Lmw pass 
(iltH •BMC Connector Inpui • Overflow 
Indicalor • Baciery or AC pcftvered 

• Charoer/AC Adaplor included wrth Model 
1803, 



NTSC COLOR BAR GENERATOR 

MODEL 1251 
REG. $995.00 

OUR PRICE 



$34095 




• Generates a wide varieity of lesl signals afKJ pawerns (or comprehensfve leslmg 
ssrvlcmp and adjusinneni oi virijaily all tvp€i$ of ielQvi$iDrt and vid^ eciuipiTient 

• Video P9Eiern$ include standard NySC color bafs, -]W0. and staircase at Iwo levels 
of burst phase cTirominance • A full assortment o1 convergence patterns, raster 
colors galed o* full (ield mullibursL 



BP. 



DIGITAL 
CAPACITANCE METER 



FORDHAM 

550 MHZ 
FREQUENCY COUNTER 



u 
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MODEL DCM-601 
REG. $149.95 

OUR PRICE 




79 



i95 



95 



• DigiEgl display easy and correct 

readout • High accuracy: 100 PPM 

0.5% • LSI-Circuit pnpvJdes high 
reliability and durability • LCD display 
pfCK^des low power consumption 



OUR PRICE 

REG. $199.95 i^T^ 

• 8'digii! high frequertcy counter wiih a 
switch selectable inp<ul uslno single 
BNC • Complesely assembled • Pre- 
t^lityatfid. Pre-tcsted. 



FLUKE 70 

• Anakjg Display • Rotary Knctb 

• Volts AC a DC • Resistance to 32 Mn 

• ID Arrps • Diode Test • 3200 

Counts • Fast AulOrarigmg • FuncJion 
Annunciators m Disptay • Power- 
UoSeJfTesl • 2000+ HcMjr Battery Ulfe 
w/Power Down Sleep Mode' • Now 
TesL Leads • VOE & UL Approval 



75 



73 



$ 



74 



95 



95 



00 



• 0,5% Accuracy 

• Manual £X A utorange 

• 10A + 300 in A Range 

• B&aper 




• 0,7% Accuracy 

• Autorange Only 

• IQ Amp Only 



77 

si25°° 

• 0,3'% Accujacy 

• Manual OfTAulorange 

• 10 A + 300mA Range 

• Beeper 

• 'Touch-Hold~ Function , 
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260 Motor Parkway, Hauppauge, N.V, 11788 



HI I AC HI PORTABLE OSCILLOSCOPES 



MODEL V-222 (20 mHz) 
REG. $695.00 



MODEL V-422 (40 mHz} 
REG, $895.00 





CALL FOR SPECIAL PRICING 

• New series o( scopes provides high pefformance and ligni weight * Large S-incn 
rectangular, tntenral graticule CRT * Aulotocus circuit and scale Jfllunnination • DC 
offset funcion • ^/oKage and frequency reading outputs •High accuracy - ±2% 
High sensitrvity - 1 nnV/div. 



LEADER 




NTSC WAVEFORM MONITOR 

MODEL LBO-5860 OUR PfllCE 
REG. $2050,00 g , 



1850 



$ displaying >. 
signals by Iront panel line selector. 

NTSC VECTORSCOPE 

MODEL LVS-5S50 OUR PRICE 
REG. $2050,00 



1850 



^J^onvenient method for observing and measuring Ifw 
relative phase arvd amplitude of chrominance signal 
components. 



VIZ 

MODEL WP-708 
REG, S489,00 
OUR PRICE 

$399 

• Dual DC Vollmetei • Tfipie DC Power Supply • Tfiree sepa'ale compteieiv 
ffiolaled DC powef supplies: Iwo 0-20V al O-iK one liied 6V aMA 



DC TRIPLE POWER SUPPLYST 



95 



WELLER ^ 

SOLDERING STATION jfi^ 

MODEL EC1000 ^^^■•f 
OUR PRICE 

k95 



SOLDERING STATION 

MODEL ECZOOO 

OUn PRICE ___ 



«139' 



$109^ 



• Identical to Ihe EC2000 except LED 



Digijat temperature readout 

• The EClOOO IS dial contrQlled- 



• Continuously 
variable up 

temperature 

trom 350 to 850 F • Pnsilive 

lemperalure coefiicient sensor insioe 

ihe tip pfovtdes iemperature feedback 

to mainiam lip tempora^^'e at a set 

point. 



i 



■ VISA ■ COD itsijems len 

■ Uvie^Ofdcr apprcfirulfl 

■ thtrk iitestlr. 

COCTs extra [nvNfM 25% 6^tM 



ADD FOR SHIPPING flttD INSUflANCE 

S0-SZ5000 ! 

5251,00 10 S MOM , . , . S 
S5D1.0D 10 % 750.00 ... . ! 
S75I.OStoS10COOtl. ! 



Free Catalog on Request 



TOLL FREE 



nirmiJtKttiKiT; 



in NY, State call 800-832-1446 
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COMPUTER -MONITOR- 

DISC DRIVE • PRINTER - AND 

SOFTWARE... 

It's all included with NRI at-tiome 

training tn Microcomputers and 

Microprocessors. And only with 

NRI training. 

If you real ly want to learn 
how to work on computers, you 
have to learn how to work on 
computer systems. Only NRI 
includes a complete system with 
your training... total training that 
gives you hands-on experience 
with computers, peripherals, and 
software. Training that builds the 
knowledge, skill and confidence 
you heed to become a computer 
professional. 

Get Inside the Famous TRS^O 
Model 4 Computer 

You'll work with one of the most 
popular computers ever designed. 
And explore it inside and out. You'll 
learn programming techniques for 
troubleshooting. You go inside to 
expand its RAM from 16K to a 
powerful 64K, You'll even install a 
double density floppy disc drive. 

You'll become familiar with 
computer languages,., BASIC, the 
most popular microcomputer pro- 
gramming language, and machine 
language for diagnosis and repair 
work. You'll run software that 
demonstrates computer operation, 
even learn to do your own program- 
ming. You'll become proficient at 



modifying programs to fit your busi- 
ness or family computing needs. 

Add High Perfomiance 
Peripheral Printer 

Only N Rl gives you a total sys- 
tem training by including the flexible 
Gemini 10X printer as part of your 
hands-on learning. Working with it, 
you'll get practical experience in 
adding peripherals, learn mainten- 
ance and servicing operations like 
adjusting the printer head gap or 
replacing the lOO-million-character 
head. You'll learn how to create com- 
puter graphics, change type faces, 
even create your own characters. 



ElBdrunics comes to liie on your 
NRI Discovery Lab''. Vou set up 
and modify promypo circutis, 
demonstrate action o( 
components, gain valuetile bencti 
e!<perience in constfuction, 
diagnosis, and repair at circuitry. 



And you'll use it for hard copies of 
important programs, business 
records, and word processing. 

Understanding You Build Only 
Through Experience 

You need no experience or 
previous knowledge to succeed 
with N Rl. You start with the basics, 
rapidly build on the fundamentals of 

8uilt-ln mortltor displays up tc 80 
characters insi>! modes. Offers ihe 
flexibility and capacity lor easy word . 
processing and spread sheet 
programs. 




Bits-size lessons build 

knowiedge and 
understanding step by 
step. Plenty 01 photos, 
illustrations and diagrams 
clear, easy-to-follow teirt. 



J 



GIVES TOU 
SYSTEM TE^AINING 



electronics with bite-size lessons to 
master advanced concepts like 
digital logic, microprocessors, and 
computer memories. 

You'll reinforce this new under- 
standing with hands-on, practical 
demonstrations 



and experiments that give you real- 
v\/orld experience and build almost in- 
tuitive skills. You'll use the exclusive 
N R! Discovery Lab® to see what 
makes transistors tick, build and test 
working electronic circuits that 
duplicate key computer circuitry, 
construct digital logic circuits that 



Your hands-on training tal<esycHJ 
insideyQurTFS-80Model4 
DomputeF 10 install integrated 
circuits and enlarge memofylo 
64 K. Full-funaion keyboard 
includes number pad and single- 
stroke data entry. 



by your own NRl instructor and the 
entire N Ri staff of educators and 
engineers. They're always ready to 
answerquestions, give you guid- 
ance, follow your progress and help 
you over the rough spots to keep you 
moving toward your goal. 





9 X 9 dot matrix prtnKr cnmpleles 

your computer system to give you 
training witli peripheral hardware 
installation, operation, and 
maintenance. Prints graphics. 
scientific symbols, and foreign 
languages in (our type sizes. 



NRI-supptled soRwaro includes 
TRSDOS* operating system. 
DOSPLUS'- operating system. NBUG 
mactiine language monitor, and two 
game programs. 



demonstrate 
computer perfor- 
mance. And, you'll probe into the 
very heart of your computer using 
the Discovery Lab and professional 
digital multimeter included in your 
training program. 

Do It at Home in Your Spare Time 

NRl trains you in your own 
home at yot/r convenience. You learn 
at your own pace, backed at all times 

(TEtS-Sd is 1 aaAatmkufiiKta&i Shacli dMsion of Tandy Coip.) 



Free Catalog Tells Much More 
. . . Send Today 

See all the interactive training 
equipment you get in this state-of- 
the-art course in today's technology 
Look over the lesson outlines and 
descriptions of the exciting experi- 
ments you'll perform. And look at 
other high-tech career fields like 
Robotics, TV/ Video/Audio Sen/icing 
and Data Communications. 

Mail the postage-paid card ' 
today to see how NRl can give you 
the skills and confidence you 
need to start a good-paying career 
as a microcomputer technician. If 
the card has been used already, 
please write. 
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SCHOOLS 

McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Ave. 
Wasiiington,DC20016 

WE LL GIVE YOU TOMORROW. 
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Video News 



Ek&VH) ItAGHENBRirCH 

COUTRIBUTING EDITOR 
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• First digital TVs. A dark 

horse — ^Toshiba — appeara to have won the race to 
he first hi the United States with a color-TV set in 
which all signal processing is digital. At least, it 
had taken the lead at presstime, estimating 
dehveries to start here around October 1. The set 
will be assembled in Toshiba's U.S. plant, using a 
20-inch "Jlat Square IXibe" (FST). The set has a 
stereo amplifier and is designed to receive the 
new mxolti-channel TV sound transmissions. In 
addition, it features "picture-ln-plcture," which 
permits a picture from an external video source 
(VCR, computer, etc.) to be superimposed in the 
corner of the main picture. A button on the 
wireless remote control permits the viewer to 
switch the main and subsidiary pictures. Another 
remote-control button "freezes" the small picture. 
It will seU for about S1,S00. 

A similar set from Matsushita went on the 
market in Japan t±L3s summer at about Si, 000, 
and Is scheduled to appear here under the 
Panasonic brand name next spring. The first 
digital set to be marketed was the ITT Standard 
Elektrlk in Germany, which went on sale early 
this year. In other news, barring last- minute 
glitches. Zenith is now expected to Introduce its 
first digital set In January 1985. Little is known 
about the features of that receiver, except that it 
will be a large-screen set (25 inches or larger) 
and that it will contain some special features 
possible only in digital sets. 

General Electric, which once had planned to 
introduce a digital set hi 1984 using the ITT IC's, 
has now backed away and says it isn't interested 
In running a "horse race to see who can be first." 
GE says now that its RS'D on the digital chassis 
isn't finished. In Germany, ITT's Standard 
Elektrik is now marketing digital sets, and 
Panasonic says It vrtll introduce one in Japan this 
year with a "plcture-in-plcture" feature, probably 
exporting it to the United States in 1985. 

All digital sets announced so fer are based on 
VLSI IC's made by ITT in Germany. 

• LCD color TV. Here come the flat-screen 
color sets. A tiny 2-lnch set, which looks like a 
transistor radio with a picture, is scheduled for 



marketing here under the Seiko and Epson brand 
names this fall at about $500. The set uses a 
backlighted color hquld crystal display of the 
twisted nematic t3rpe with 68,800 pixels, each 
driven by a thin-film transistor. Either bright 
sunlight or a fluorescent built-in backhght will 
provide the set's Ulujnination. It can be powered 
by five "AA" cells. Seiko and Epson brands are 
both owned by the maker of Seiko watches. Next 
year, a larger color LCD set is scheduled to be 
introduced by another Japanese watch maker, 
Citizen. This one has a larger screen — S.7 
inches — and is somewhat smadler in overall 
dimensions. It will be priced at around $350. A 
five-inch version is understood to be under 
development by Sanyo. 

• "Two-cliannel" TV. In an unexpected twist, 
the FCC has ruled that it's perfectly legal to 
manufecture TV sets with tuners designed to 
receive only one or two of the standard television 
channels. The ruling came in response to a 
petition by Sar^o Manufacturing Company, which 
makes TV sets in Forrest City, Ark. for Sears, 
Sanyo, and others. Since the early 1960's, it has 
been Ulegal to manufacture TV sets that can't 
receive all allocated HF channels. That regulation 
has been known as the "all-channel rule," 
and was designed to encourage the growQi of 
UHF. 

Sanyo asked to be permitted to build sets that 
could tune only to Channels 3 and 4 for 
attachment to cable-TV systems, VGR's, 
videogames, and home computers that feed their 
RF signals through those channels. The 
Commission ruled that such a two-channel set 
was perfectly legal under the aU-channel rules so 
long as it was "marketed without an antenna and 
not intended to receive over-the-air broadcast 
signals." Sanyo estimated, when it filed the 
petition early in 1982, that a simple RF switch on 
such a set m place of an all-channel tuner could 
save customers $30 to $40 per set. If such two- 
channel sets are actually built, their principal use 
is expected to be for connection to cable systems 
that supply their own tuner boxes to convert aU 
Incoming channels to Channel 3 or 4. R-B 
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SWITCH YOUR TV 





ELECTROMWALLY! 




Model S10W lO.S-wideiZ.T'higfi: 7.28- deep* 



Now, with the Zenith Video Organizer 
at your command, you switch your TV 
electronically... imm one function or 
program source to another... free of the 
nuisance of changing cable connec- 
tions by hand. 

You select any one of six different pro- 
gram sources for viewing, including 
up to three different sources for record- 
ing. You can even watch one program 
source while recording another 

Fact is, you can watch your favorite 
footbali team in action while simulta- 
neousiy recording another game... the 
news. ..or some other program for 
playback at another time. Ali this without 
having to change cabie connections 
by hand! 

Thanks to the Zenith Video Organ- 
izer, you do all your TV switching elec- 
tronically - from one program source or 
function to another with push-button 
ease. 

It's this crisp, electronic push-button 
versatility of the Video Organizer - 
achieved by typically Zenith advanced 
engineering - that brings the television 
receiver closer to its promised service 
as a combination home entertainment 
and information center all-in-one. 

If you're not yet in tune with the variety 
of functions and program sources ad- 
dressable with Zenith's Video Organizer, 
check with your Zenith dealer soon. 

There you will see that today there's 
more to Zenith than meets the eye! 
The broadest-ever line of Zenith video 
accessories, for example! 
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The Quality Goes In Selore The Name Goes On.' 

Zenith Sales Company 

Service, Parts & Accessories Division 

Franklin Park, lliinois 60131 
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• 0.3% Accuracy 

• Manual or 

Autorange 

10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



FLUKE 



SERIES 





MULTIMETERS 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfi" 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000 -f Hour Battery Life w/ Power Down "Sleep 
Mode" • New Test Leads • VDE & UL Approval 



jOOfflA •~Z:mt J 



WE CARRY A FULL 
LINE OF FLUKE 
MULU-METERS. 

IN STOCK NOW 




m DIGIT 
MULTIMETERS 



^349 




IFLUKEI 



00 



MODEL 
8060A 



• Fraqusncy measuements to 
200KHZ 

• dB measursmsnts 

• Basic dc accuracy 0.4%; 10mV, 
10 nA and 10 mil sensitivity 

• Relative measuiemsnts 

• TruB RMS 

• High-speed Beeper 



0.5% Accuracy 

• Manual or 
Autorange 

• 10A + 300 mA 
Range 

• Beeper 



• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 



SfCPRECiSION 



70 MHz Dual Time Base 

SCOPE MODEL 

1570 



POWER SUPPLIES 



MODEL 
1601 



• Isolated O-SOVDC, continuously 
variable; O-ZA in four ranges 

■ Fully automatic shutdoiMn. 
adjuslatile current limit 

• Perfect for solid state servicing 




INDUSTRIAL 

TRANSISTOR 

TESTER 

S^gggs 



^329 



MODEL 1650 



• Functions as three separate 
supplies 

• Exclusive tracking circuit 

• Fixed output SVDC, 5A 

• Two lo 25VDC Outputs at 0.5A 

• Fully automatic, current-limited 
overload protection 



MODEL 
520B 

Now with HI/LO Drive 

Works In-clrcutt when 
others won't 

Identifies all three tran- 
sistor leads 

Random lead connection 

Audibly and visually in- 
dicates GOOD transistor 




PRICE ODES NOT 
INCLUDE PROBES 

• ImV/division sensitivity to 70 
MHz 

• 500 M V/divislon cascade 
sensitivity 

• Four-input operation provides 
trigger view on 4 separate inputs 

• Alternate time base operation 

• Switching power supply delivers 
best efficiency and regulation at 
lowest weight 




FUKCTION GENERATORS 



MODEL 
3020 



5319 
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CAPACITANCE METERS 



'199 



95 
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95 



• Sine, square and triangle output 

• Variable and fixed TTL outputs 

• 0,1 Hz lo IHHi \n six ranges 

• Push button range and function 
selection 

• Typical sine wave distortion 
under 0.5% Irom 1 Hz to 100kHz 



SWEEP FUNCTION 

• Four instruments In one package 
— sweep generator, function 
generator, pulse generator, tone- 
burst generator 

• Covers 0.02Hz-2MHz 

• 1000:1 tuning range 

• Low-distort I on hlat^accu^acy 
outputs 



MODEL 830 

■ Automatically mea- 
sures capacitance 
from O.lpF to 200mF 

■ 0.1pF resolution 

■ 0.2% tjasic 
accuracy 

■ 3</3 digit LCD display 




MODEL S20 

■ Resolves to 0.1 pF 

■ 4 digit easy'to-read 
LED display 

■ Fuse protected 

against charged 
capacitors 

■ Overrange Indication 
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_ J HITACHI 

□ATA PRECieiON TRIPLETT 



iFLUKEl 
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DORIC 



HICKOK 



VIZ 




HITACHI 

P $CQQ 95 

V-422 vl^a 

DC to 40 MHz, ■ 
AmVld'w, dual-trace,™ 
gC offset function 




HI-PERFORMANCE 

PORTABLE 

OSCILLOSCOPES 



fee to 20 MHz, 
ImV/div, dual-trace, 
DC off. func, Alt. 
magnify function 




V-1050F 

100 MHz Quad Trace 
w/delay sweep 



ALL FEATURE 6" RECTANGULAR CRT 
Full 2 year parts & tabor warranty. 



I 



DC to 20 MHz, J 
1mV/div, dual-trace J 



$1 
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BECKMAN'S CIRCUITMATE® 
ALL UNDER $100 



V-650F ^V^ 

60 MHz Dual Trace 
w/deiay sweep 



PRICE DOES NOT INCLUDE 
PROBES. PROBES £50. A PAIR 
WHEN PURCHASED WITH SCOPE.\ 
$t5 SHIPPING WITHIN 
CONTINENTAL U.S. 



AVAILABLE NOW. 
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Cirouitmate DM 20— 

3'/i -digit, pocket-size 

multimeter; 0.8% Vdc 

accuracy, diode test, 

hFE test, conductance 

•.♦\ 10 amps AC and DC 

ranges, auto-polarity 

M*SS<i auto-zero, auto- 

decimai 



m 
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Circultmate DM-25— 
avs digit, pocl^et-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
ranges, auto-potarity, 
auto-zero, auto- 
decimal 
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Circyjtmate DM-40 — 
3Vt-digit multimeter; 
0,8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
auto-decimal 



The DM73 is the smallest digita 
multimeter on the market. Its 
probe-style design malces it ideal 
tor taking measurements In hard- 
to-reach test areas. 
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CIrcuitmate DM 45 — 
S'/i-digit multimeter; 
0.5% Vdc accuracy, 
diode test.continulty 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto- polarity, 
auto-dedmai 
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•Small Size 
•Complete 

Autoranging 
•"Touch Hold"! 
•Audible 

continuity 

checking 



m- ~ m 
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Ttie DM 77 gives you 

the convenience of 

autoranging plus 10 

amps ac/dc 

measurement 

capability. You simply 

select the function 

you want, and the 

DM 77 automatically 

sets the required 

range. 



TOLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS 

800-223-0474 AD\/ANCl 



26 WEST 46th STREET, NEW YORK, NY, 10036 
212-730-7030 
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CED disc production 
to continue 

The RCAVideoDisc Division will 
continue to market videodiscs ac- 



tively after production of CED play- 
ers is phased out by the end of 
1984, reports RCA Group VP Jack 
Sauter. Disc-pressing operations 



Caption generator for video viewers 



A device that helps TV viewers 
operate their video players with 
greater efficiency, ease, and con- 
venience has been patented by 
RCA. Called a caption generator, it 
produces printed instructions on 
the TV screen when operated with 
a videodisc or tape player. 

Some typical captions that the 
device can write on the TV screen 
are: "Please load the disc," "End of 
side, 1," "End of side 2," and band 
numbers that help the viewer to 
locate desired selections on the 
disc. Discs are banded to permit 
the player to access any segment. 



using the RCA random-access 
player. For the first time, users 
have the capability to program 
their own selections. 

A unique feature is that informa- 
tion can be displayed even when 
there is no disc or cassette in the 
player. In the past, some players 
produced on-screen displays, but 
only when a disc or tape was play- 
ing. When there was no disc or 
tape in the player, there were no 
sync signals to operate an on- 
screen display. The new caption 
generator detects the absence of 
sync and generates its own. 
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A NEW RCA DEVICE generates TV captions for videodisc and tape players, giving viewers 
instructions on use, prompting, and timing of the player. 



are planned to continue for three 
years or as long as reasonable de- 
mand continues, he said, quoting 
"The extremely high level of con- 
sumer satisfaction with Vid- 
eoDisc" as motivation. 

The decision to phase out 
VideoDisc players was due to 
"continuing financial losses and 
narrow prospects that the busi- 
ness would turn profitable," stated 
Mr. Sauter, citing "pressure of pric- 
ing competition from other video 
products," From an introductory 
retail price of $499, RCA's player 
was forced down to $199 in less 
than three years, he said. 

It is expected that by the end of 
the year there will be more than 
700,000 CED players in use. 

Optical digital disc 
to improve education 

"Immensely sophisticated edu- 
cational software" that would 
open "hitherto unimagined vistas" 
to educators, and "silence the crit- 
ics of today's limited-capability of- 
ferings" are expected from the 
tremendous storage capacity of 
the erasable optical disc. That is 
the substance of a 174-page report 
by International Resource De- 
velopment, a Norwalk, CT, market 
research firm. 

The report points out that "the 
dubious quality" of many existing 
educational programs is due, at 
least partly, to the fact that soft- 
ware quality depends on — among 
other things — the amount of space 
with which software developers 
have to work, and that limited 
space invariably means limited 
software. The merits of the erasa- 
ble disc will show up particularly 
in sophisticated forms of comput- 
er-aided instruction, such as sim- 
ulation and model building, which 
require large amounts of storage 
to be effective. R-E 




bur new 4% digit DMM | 
oniy acts eqiensive. 




Now you can get 41^ digit resolution plus an 
unmatched combination of high performance features 
for just $239. 

Performance Power 

The Beckman Industrial Corp. Model 4410 DMM 
gives you precise readings with resolutions down to 10 
microvolts and 10 nanoamps. The 4410 offers you 
0.05% basic Vdc accuracy plus true RMS Vac 

capability for accurate 
readings of complex 
waveforms. Add to this 
RF shielding and high 
input impedance, and 
you have superior 4% 
digit performance. 

Easy to use 

Build-in lOA ac/dc 
capability eliminates 
the need to carry an 
external shunt. For 
fast continuity tests, 
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the INSTA-OHMS® continuity indicator works at the 
speed of a glance. For even more convenience, the 
single rotary switch makes function and range 
selection simple and sure. 

Built to last 

Packed with overload protection, the 4410 is 
designed for reliable service. It withstands 1500 Vdc 
or 1000 Vac on all voltage ranges as well as 6kV 
transients. A rugged 2A/600V fuse protects current 
ranges and resistance ranges against overloads up to 
500 Vdc. For extra long life, the 4410 uses the 
Beckman Industrial Corp. custom designed switch and 
self-cleaning gold contacts. 

With so much performance and reliability at your 
convenience, you'd expect the Beckman Industrial 
Corp. 4410 DMM to be expensive— not just $239. 

For more information, see your local distributor 
today. For the one nearest you, call or write: 
Instrumentation Products Division, Beckman Industrial 
Corp. a Subsidiary of Emerson Electric Company, 
630PuenteSt., Brea, CA 92621; (714) 773-8111. 
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If you have 

put off learning more 

electronics for any of 

these reasons, act now! 



D / don't have the time. 



D High school was hard for me and electronics 
sounds like it may be hard to learn. 



n / can 't afford any more education, 

D I have a family now, 

n Vm here. You're there, Vve never learned that 
way before, Fm not sure it will work for me. 
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Read the opposite page and see how you can get started today! 



r 



Be honest with yourself. Are 
the reasons really excuses? 
You already know enough 
about electronics to be inter- 
ested in reading this maga- 
zine. So why not learn more? 
If you need encouragement, 
read on and see how excuses 
can be turned into results. 



You don't have the time. 

Be realistic. All you have in life 
is a period of time. Use it. Try to 
know more tomorrow than you do 
today. That's the proven way to 
success. 

Electronics sounds like it 
may be hard to learn. 

You already know something 
about electronics or you wouldn't 
be reading this. Now, build on that 
CIE Auto-Programmed® Lessons 
help you learn. Topics eire presented 
in simple, logical sequence. All text 
is clear and concise for quick, easy 
understanding. You learn step by 
step, at your own pace. No classes 
to attend. Nobody pressures you. 
You can learn. 

You can't afford any more 
education. 

Actually, you can't afford NOT 
to gain the skills that can put you 
ahead of the others, it makes sense 
to invest in yourself through 
education — learning a skill. If you 
are not able to pay full tuition now, 
convenient monthly payments can 
be arranged. 

You have a family now. 

All the more reason why you 
have the responsibility to advance 
yourself. For the sake of your family. 
Do you want them to have what 
you had or have more than you had? 
The choice is yours. Electronics is a 
rewarding career choice. CIE can 
help you to get started on that career. 

You're there. We're here. 
How does CIE help you learn? 

First, we want you to succeed. 
You may study at home, but you 
are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. 
You may find this even better than 
having a classroom teacher. CIE 
understands people need to learn at 
their own pace. When CIE receives 
your completed lesson before noon, 
it will be graded and mailed back to 
you the same day with appropriate 
instructional help. Your satisfaction 
with your progress comes by return 
mail.That's how CIE helps you learn. 



NOW, IF YOU AGREE CIE 
TRAINING CAN WORK FOR 
YOU, HOW ELSE CAN CIE 
HELP YOU? 

CIE is one of the largest inde- 
pendent home study schools in the 
world that specializes in electronics. 
Although "big" does not always 
mean "best," it is evidence that CIE 
is a strong, successful institution 
with the people and resources to 
help you succeed. 




Step-by-step learning includes 
"hands-on training. 

The kind of professional you 
wsmt to be needs more than theory. 
That's why some of our courses 
include the Personal Training Labo- 
ratory, which helps you put lesson 
theory into actual practice. Other 
courses train you to use tools of the 
trade such as a lOMHz, solid-state, 
triggered-sweep oscilloscope. Or a 
Digital Learning Laboratory to let 
you apply the digital theory that's 
essential today for anyone who 




wants to keep pace with electronics 
in the eighties. Or a Microprocessor 
Training Laboratory you learn to 
program and interface with displays, 
memories, switches, and more. 

Your credentials can impress 
employers. 

One of the best credentials you 
can have in electronics — or any 
other career field — is a college 
degree That's why CIE gives you 
the opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree... more than half 
the number needed in some cases. 

You can also prepare for the 
government-administered FCC 
{Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark in 
your favor... government-certified 
proof of your specific knowledge 
and skills. 

Find out more! Today. Now. 

There's a card with this ad. Fill 
it in and return. If some other ambi- 
tious person has already removed 
it, use the coupon. 

You'll get a copy of ClE's free 
school catalog, along with a 
complete package of personal home 
study information. 

For your convenience, we'll try 
to arrange for a CIE representative 
to contact you to answer any ques- 
tions you may have. 

if you are serious about a 
rewarding career, about learning 
electronics or building on your 
present skills, your best bet is to go 
with the electronics specialists — CIE. 
Mail the card or coupon today or 
write CIE (please mention the 
name and date of this magazine), 
1776 East 17th Shreet, Cleveland, 
Ohio 44U4. 

This could be the best decision 
you've made all year. 
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CIE 



Cleveland Institute of Electronics, Inc. 

17VB East lych Streec. Cleveland, Ohio 44114 
Accredited MEmber Naiional Home Study Council 



YES...1 want to learn from the specialists in electronics— CIE. Send me ray FREE 
CIE school catalog... including details about the Associate Degree program... 
plus my FREE package of home study inforraation. 

Print Name . 
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Address- 
City 



.Apt.. 



-State- 



-Zip- 



Age_ 



. Area Code/Phone No. . 
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Check box for G.I. Bill bulletin on Educational Benefits; D Veteran D Active Duty 
MAIL TODAY I RE-92 
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Letters 
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SAM— NOT SARA! 

My thanks to the editorial de- 
partment of Radio-E!ectronics for 
their fine handling of my article, 
"Hugo Gernsback: A Man with Vi- 
sion + " in the August issue. Un- 
fortunately, due to a glitch that 
popped up when the final correc- 
tions were made, an embarrassing 
misprint appears twice on page 
75: Sam Moskowitz is referred to 
as Sara Moskowitz. 

It was Sam — not Sara — who edi- 
ted Hugo Cernsback's final sci- 
ence-fiction magazine, Science- 
Fiction -f-, in 1953; and again, 
Sam— not Sara — ^who edited Hugo 



Cernsback's posthumous novel, 
The Ultimate World. 

Sam Moskowitz is among the 
most prom4nent historians of sci- 
ence-fiction. He was a member of 
the Science Fiction League, the 
very first international science-fic- 
tion fan organization. The League 
was founded and sponsored by 
Hugo Gernsback in Wonder Sto- 
ries in 1934. Moskowitz was the 
first to write a book about early 
science-fiction fandom and has 
written many other books dealing 
with science-fiction and science- 
fiction personalities, as well as edi- 
ting innumerable anthologies. He 



WRrTE TO: 

LETTERS 

Radio-Electronics 
200 Park Ave South 
New York, NY 10003 



has been a consistent champion of 
Hugo Gernsback from the ifirst, 
ROBERT A. W. LOWNDES 
Hoboken, Nj 

PUBLISHER'S PROPAGANDA 

The "Publisher's Letter", in your 
April, 1984 issue is one of the great- 



The new AWS DM-3010. It's not just another DMM. 
It's a complete electrical/electronic testing system, 
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DM-30ia DIGITAL MULTIMETER 



t%^ 




SJA-870 JAW ADAPTOfl 




HFE-84a TEST 




KVP-860 HIGH VOLT PROBE 



Today's electrical and electronic 
testing requirements call for 
equipment that can handle a wide 
range of applications. That's why now 
more than ever you need the new AWS 
DM-3010 Testing System. 

To start off with, the DM-3010 Digital 
Multimeter has an unbelievable ^0 
price tag. It offers 34 ranges with push- 
button control plus features usually 
found in much more expensive models 
such as: 10 Amp AC/DC range; UL1244 
type test leads; overload protection on 
all ranges; Hi and Low power ohms in 
all resistance rcmges and more. 



Complete the system by simply adding 
the following accessories as you need 
them,.. 

SIA-870 Snap-Around Tow Adaptor. 

Reads 0-1200 Amps AC. Its large jccws 
fit easily around any conductor up to 
2-15/16" in diameter. 

HFE-840 Test Adapter, If your work 
requires transistor and diode testing, 
this pocket-size adapter is a must, 

HVP-860 High Voltage Probe. Provides 
safe, easy and reliable readings of 0- 
50KVDC on low power high impedance 
circuits. 

CIRCLE 78 ON FflEE INFORMATION CARD 



So compare the DM-3010 Testing 
System for yourself. YouTl find that no 
other company offers a comparable 
system at these low prices. 

for more information on fhe AWS 
DM-3010 Testing System, see your Jocal 
distributor today or contacf A.W. Sperry 
Instruments Inc., P.O. Box 9300, 
Smith town, NY. 11787. Cai] Toil-Free 
800-645-5398 (N.Y., Hawaii, Alaska call 
collect 516-231-7050). 

A.W. SPERRY 




True Dual Trace • 10 MHz Real Time Bandwidth • 3 Input Channels • I/O Port 

Digital Waveform Storage • Boolean Waveform Operations • Audio Functions 
8.25 (L)x 4.5 (D)x 1.75(H) Inches • 1.25 Pounds • 9 Volt Battery/ AC Operation 



Consider the LogicScope 136 

■ The LogicScope 136 is the next logical step in test instru- 
mentation for you. It combines many of the features and capa- 
bilities of sophisticated logic analyzers and oscilloscopes . . . 
and it fits in your hand. Never before has so much technology 
been available in so small an instrument, at such a low price, 

■ The pocket-sized LogicScope 136 is made possible by a 
patented breakthrough in display technology. The conven- 
tional cathode ray tube has been replaced by a unique array of 
400 LED's that permits simultaneous display of two digital 
waveforms. 

■ The 136 can be used for viewing single shot events, or 
repetitive waveforms. It can be operated in real time mode, or 
in memoiy mode which permits acquisition and storage of up to 
24 128-bit waveforms. These can be recalled, logically com- 
pared (AND, OR, EXCLUSIVE OR) to other stored/input 
waveforms, or output to an external device via an RS 232 port. 

■ Its very low cost, convenience and ease-of-use make the 
LogicScope the ideal instrument, for designing, troubleshoot- 
ing or repairing digital systems. 



Consider its Engineering & Field Service Applications: 

■ On microprocessor-based systems, check the timing rela- 
tionship of various parameters relative to the system clock and 
other key events, its storage capability allows visual and logi- 
cal comparison of non -repetitive waveforms to known refer- 
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 

■ Its light weight and small size make the LogicScope conve- 
nient to take on every service call. The 136 provides much 
more information for trouble shooting a digital system or pe- 
ripheral thdn a logic probe or digital multimeter, without hav- 
ing to lug an oscilloscope or logic analyzer along. 

Contact us for the name of your local distributor 



poccel LEd-noLOGV, inc. 

7320 Parkway Drive, Hanover, MD 21076 
301-796-3300 
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est pieces of propaganda of all 
time. In it, you are trying to justify 
the insertion of computer articles 
in your magazine by indicating 
that it is the result of "reader inter- 
est," and you further indicate that 
we the readership, are going to re- 
ceive a big bonus in Computer- 
Digest. 

As far as "reader interest" is con- 
cerned, I suggest that it is more a 
case of the usual chasing after the 
"God Almighty Dollar" since there 
are plenty of computer magazines 



on the market for those nuts to 
subscribe to. 

As far as your "bonus" tear-out 
section, you can tear mine out be- 
fore my magazine is mailed. As a 
service technician, I have abso- 
lutely no use for it. 

Your magazine is not the same 
one that i subscribed to years ago 
and now you tell me that it is get- 
ting better! The only thing left of 
interest in your magazine is the 
advertising. With the advent of 
ComputerDigest, you will no doubt 



A QUALITY TRIPLE-REGULATED 
POWER SUPPLY AT A LOW, 
LOW PRICEII 



NOT A 
KIT! 




This DC triple regulated variable power supply 
has all the features you could ask for plus a fulM 
year guarantee. Fully adjustable From 1 Vi VDC to 
35 VDC! Three completely independent supplies 
that offer many advantagesi They can be eit tier a 
pes, supply or a nog- supply. ..they can also be 
stacked In series so that a SV and two tSV sup- 
plies can total a 3S VDC supply or any oombina. 
tlon ot the three... {after one of the terminals is 
grounded toglueltarefere nee).. .forthefirsttlme 
you can now purchase this American rrtade fully 
adjustable power supply at a price that Is one- 
half ot what you'd expect to payl 



MODEL PS101 
FULLY ASSEMBLED & TESTED! 




- Made tn The United States - 



SPECIFICATIONS 

3 outputs: 
Fixed 5 VDC ± 0.2V 
2 variablB.^1liV toils VDC 
Polarity- floating; can be used as pos. or neg. 

Ripple less than 1 0mV at full load, 

Regulation ^1% no load to full load, 

Line Regulation <0.2% 108 VAC to 135 VAC. 

Currenti 
Fixed supply 1,0 amp max. 

Variable supplies 0-5 amp max- 



Protectlon built in, currant limiting, with 

thermal shutdown. 
Power; 108.135 VAC. 
Dimensions: SV*" x ZVt" x 7Vt" (WxHxD) 
Wood grain finished metal case. 
Weight; 4 lbs., 9 0£S. 
Lighted on/off power switch, easy.to-read 

Voltmeter and large binding posts- 
Warranty: one year full replacement 

warranty from date <i\ purchase. 



DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED 

EiArS 

E.W.ENGINEERING,INC. 

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED! 

6 Herman Drive, E. Granby,CT 06026 D 203/651-0285 
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attract computer advertising (its 
primary object) and ruin my last 
remaining interest. 
Fiy^NK R. ANTAL 
West Springfield, MA 

You are right and I believe you 
are wrong. 

Certainly, we intend to sell ad- 
vertising in the ComputerDigest 
section currently enclosed in 
Radio-Electronics magazine, but 
this section is truly a bonus to the 
Radio-Electronics reader Vi^ho does 
want to know something about 
computers. It is an added editorial 
section. You will note that the 
pages are numbered separately 
and do not inflate the number of 
pages in each issue pf Radio-Elec- 
tronics. 

If we are successful with Com- 
puterDigest, and that means if we 
sell enough advertising and the 
section continues to grow, it will 
then be removed from Radio-Elec- 
tronics and become a magazine of 
its own. 

Either way, Radio-Electronics will 
continue to carry the same type of 
editorial coverage it currently 
provides. 

Certainly, Radio-Electronics has 
changed, but the entire elec- 
tronics industry has also changed 
and we have simply kept up with it. 
To graphically illustrate this point, 
I am enclosing a reprint of the first 
publication we ever produced. 
Volume 1, Number 1 of Modern 
Electrics in 1908. I am sure you will 
agree that electronics has changed 
substantially since that time and it 
is the duty of a publication cover- 
ing a field to keep track of those 
changes and follow them for its 
readers. 

I am surprised to learn, al- 
though our advertisers will be 
happy that the only thing left of 
interest in Radio-Electronics is the 
advertising. I would have thought 
that a person such as yourself, a 
practicing service technician, 
would be greatly interested in the 
things that are happening in our 
industry and those include proj- 
ection TV, satellite TV, stereo TV, 
the compact audio disc, telephone 
technology, and of course, the 
computer. 

My final point: Including Com- 
puterDigest in Radio-Electronics 
does not change the rest of the 




earn Computing! 

hke a Course from Micro-Professor! 



m've seen it all. Fancy software, 
)werful hardware, and ironclad 
larantees. 

Total Learning Tool 

it you haven't seen a computer 
at offered you a comprehensive 
troduction to both hardware and 
ftware. One that gives you hands- 
1 training in troubleshooting, 
irning chips, and developing 
(plications while giving you a solid 
ounding in progrannming. 

ersatility and 
onvenience 

ultitech proudly presents the unique 
icro-Professor MPF-IP — the most 
rsatile Z-80* -based educational 
mputer for its price on the market 
day. 



For only $199.95, you get a state-of- 
the-art CPU, display, and full ASCII 
keyboard — in a casing that easily fits 
on your bookshelf. And to make sure 
you use your Micro-Professor to 
its fullest, each unit comes with 
impressive documentation, leading 
you step by step through the world 
of microprocessors. 




A Wealth of Options 

But that's only the beginning. Now 
you can buy miniature options that 
fit snugly to your unit: a printer, an 
EPROM programming board, and a 
speech synthesizer, to name a few. 

Add to that standard assembly 
language programming, plus op- 
tional BASIC and FORTH chips, 
and you've got a total learning tool. 

Learning Can Be Fun 

And with the Micro-Professor, 

learning can be an adventure. Design 

an electronic clock. Or a burglar 

alarm. Or anything else that suits your 

fancy. 

So don't just program. Discover what 

a computer really can do for you! 

*Z'80 is a trademark of Zitog Inc. 
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ARNING LABS. INC. 

3, Bon 122 
Ihoun.GA 30701 
H] 629-1521 

CHNICAL LABORATORY SYSTEMS. INC. 

3. Box 218609 
Uston. TX7721B 
3)4B3-7652 



L.A.B. CORPORATION 

4416 River Road 
Afton. MM 55001 
(612] 4361169 

ETRONIX 
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Redmond. WA 98052 
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MULTITECH ELECTRONICS INC. 

135 West El Cam i no Real Saniiyvale, CA 
94087 U.S.A. 

TLX; 1760D4 MAC SUVL FAX: (408) 749-6032 
Tel: (408) 773-8400 

OTHER U-S. STATES (800) S3B-1S42 
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magazine, in any way nor does it 
take any editorial space away from 
those readers who are not inter- 
ested in computers. You can prove 
this point to yourself very simply. 
Tear out the ComputerDigest 
section andth row it away. If you do 
that, what you have left is exactly 
the same issue of Radio-Electronics 
that you have been receiving these 
past several years. 

My thanlis for taking the time to 
express your views and for giving 
me the opportunity to present our 



reasons for taking the direction we 
have with ComputerDigest 
LARRY STECKLER, 
Publisher 

PLEASED READER 

Although I have been familiar 
with Gernsback Publications for at 
least forty years, I have not been a 
regular reader of Radio-Electronics 
during the past fifteen years or so. 
Apparently this has been a serious 
oversight on my part. I shall try to 
correct this in the future by sub- 
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»T The new Model 1301 Triple Power Supply from Global 

I vtfliCAJ Specialties is designed to meet your DC voltage 
i l^^Wt requirements for product development, testing, quality 

control, servicing and education appli- 
cations. This fully regulated power 
source Is especially useful for analog 
and digital circuit design and offers a 
fixed 5 VDC, 1.0 A output which is ideal 
for TTL applications. In addition, the 
Model 1301 offers two continuously 
variable ±5 to ±18 VDC, 0.5 A supplies. 
VTjfYllf* The three voltage supplies are completely isolated and 
W ^^U^ outputs are available through six front panel, color-coded 
V binding posts. A separate binding post is connected to the 

chassis and ground. 

Each of the two continuously variable 
outputs has a separate voitage adjust 
control. Two front panel 
meters provide for the mon- 
itoring of voltage from 0-20 V 
and current from 0-1 A. Cur- 
— rent limiting protects against 

iAil>^^^ T%^nAT ^^^'^ circuiting and outputs may be 
11 IC Itt^^V inferconnected to increase voltage range 
• • • w»*.xy AMV/ w w without short circuit damage. 

The Model 1301 is a versatile 

general purpose power supply which 

provides precision performance in 

engineering laboratory applications, 

schools, testing and servicing, and production lines. 

Because of Its low price — under $250.00 — the 1301 

is also excellent for use by hobbyists. Rugged 

construction and a durable metal case permit the 1301 

to withstand the wear and tear of regular use and 

provide many years of trouble-free service. 

See the new Model 1301 Triple Power Supply at 
your electronics distributor, or, for the name of 
your local distributor, call our toll-free customer 
sen/ice number: 1-800-243-6077. 



a low cost 
way to fill 

Vr(r|11f* The three volta< 
Y ^^IM& outputs are aval 

V binding posts. A 

DC power 
requirements 

...the new- 
Global 1301 
Triple 
Power 
Supply 
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mitting my subscription right now. 

Somewhat by accident, I pur- 
chased a copy of the April, 1984 
issue and was extremely pleased 
with what I found. To begin with, I 
was pleased to find that you were 
not sacrificing everything else to 
become a computer magazine. 
The balance of first-rate technical 
articles was most gratifying. More 
important, however, I found 
something that has got to be evi- 
dence of an editorial policy that I 
am pleased to see (and support). 

What pleased me most in the 
April issue were the three articles 
in which reference to electric cur- 
rent direction was made in terms 
of the direction convention ac- 
cepted, recommended, and advo- 
cated by professionals in physics, 
engineering, and electronics sci- 
ence. Joseph Carr's article, "De- 
signing with Linear IC'S," de- 
scribed the differential amplifier 
in correct engineering terms in- 
stead of the fouled-up electron 
convention that many vocational 
electronics instructors prefer. Doc 
Savage ("Hobby Corner") ex- 
plicitly referred to "conventional 
current" in his fine tutorial on tran- 
sistor testing, and Bob Scott's 
("State of Solid State") article on 
true RMS converters showed the 
analysis in conventional current 
terms, just the way that the man- 
ufacturer's application literature 
would. 

This pleases me very much. I 
hope it will have the effect of wak- 
ing up some of the "Rip Van 
Winkles" that still refuse to accept 
the science and industry standard 
definition for electric current. 

Good going. Keep it up! 
LUCIUS B. DAY, ]R. 
iakewood, CO 

3-D TV 

I thoroughly enjoyed your arti- 
cle on 3-D television in the May, 
1984 issue of Radio-Electronics. 
However, I would like to comment 
on increasing the field rate for the 
StereoDimensional system to re- 
duce flicker. 

The article states, "Changing the 
number of fields per second does 
not affect such signal factors as 
bandwidth. Thus, altered signals 
could be broadcast over the air, 
used in a closed-circuit system, or 
continued on page 79 
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Heaihkil insiruments. Some buy 
them for pride.,, some, to save money. 



Whether you're pursuing a proud hobby.-.or earning 
a living, don't trust the accuracy of your measure- 
ments to anything less than Heathkit instruments. 

Our kits are a little bigger, more rugged than "dis- 



ing. Performance is superior, too. Just check the 



Professional specs for serious ascrs 



[D IG-4244 Scope Calibrator. <1 ns 
rise time. 0.015% tolerance. 

I2i 10-4205 Dual-Trace 5 MHz Scope. 
lOmV/cm sensitivity. 



Checks circuits without po. 



ffJBM!f!t!flff . f J li ttillt'Vi3 g!fflgf^^ 



lej IM-2264 DMM. True RMS read- 
ings. Analog metering, too. 

'3\ IM-2420 Frequency Counter. 5Hz 
to 512 MHz. Ovenized oscillator. 
Includes period and frequency 



M IM-2215 Hand-held DMM. Five 



Time-Vbltage Module. 

Get to know our full line of instruments. They're 
buitt by experienced hands. Your hands. So they'll 
save money and help you do a better job. Heathkit 
instruments. Don't trust your pride or money to 
anything less. 

Heathkit instruments. 

The professional 

instruments. 



[ij IG-1271 Function Generator. 
Sine, square, triangle waveforms. 
0.1 Hz to 1 MHz. 

6; IG-1277 Pulse Generator. 100 ns 
to 1 sec width pulses. 

i/. lT-5230 CRT Tester. Tests, 
Cleans, restores CRT's. 



reading + 1 count. 

[yi'i IT-2250 Capacitance Meter. 199.9 
pF to 199,9 mF. Auto ranging. 

:i? IO-4360 Scope and )OA-4200 
Time/Voltage Module. Triple trace, 
60 MHz, <7 ns rise time. IOA-4200 
controls CRT cursor and multi- 
function display. 



more 



money 

Healhkil' 



A subsidiary o( Zenith Electronics Corporation Com pO liy 
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Take another look at the instruments 
you should be building. 




Name - 



Address . 



Cily_ 



State - 



COLOR HEATHKIT CATALOG 

Mail this coupon to: 

Heath Company, Dept. 020-214 

Benton Hariwr, Ml 49022 



.Zip. 
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THE MCGRAW-HILL COMPUTER 

HANDBOOK: Applications, Con- 
cepts. Hardware. Software. Ed- 
ited by H. Helmi. 992 pp., 475 illus. 
Everythirg you need to know about to- 
day's computer science and engineer- 
ing is here in this massive treasure trove 
of information. Covers everything from 
Boolean algebra to hardware selection 
techniques to artificial intelligence. A 
handy reference vuork that brings you 
right up to the minute! 
273/721 Pub. Pr. i79.5(l Cluh Pr.. H9.S5 

INTUITIVE IC ELECTRONICS: A 

Sophisticated primer for En- 

fineers and Technicians. By 
. M. Frederiksen. 208 pp., illus. 
Covering tioth the simplest and the 
most complicated IC designs, this 
lively, easy-to-read volume provides 
a sophisticated, nonmathematica! 
explanation of the basic internal 
meetianisms common to all semi- 
conductor devices. 
219/130 Pub. Pt, }24.95 Cluti Pr, $18.95 

ANTENNA ENGINEERING HAND- 
BOOK. 2/e. Edited fiy R. C. Johnson 
and H. Jasik, with contributions by 57 
recognized autttorilies. 1,408 pp., 946 
illus. This VKidely acclaimed Handbook 
gives you the guidance you need to solve 
problems in antenna design and appli- 
cation. It provides detailed information 
I on physical fundamentals, patterns, 
structures, and design techniques for 
practical modern antennas. 
322/91D Pub. Pr.. t95.lia Club Pr.. }E2.S9 

RADIO HANDBOOK. 32/e. 5y W. Orr 

J, J 36 pp., more than J, 300 illus. 
Here's the latest edition of what is uni- 
versally regarded as the most useful ref- 
erence in the industry. It's a "course" 
in communications, a fact- packed ref- 
erence, and a hovn-to guide — all in a 
single book I 
5B2i42-9 Pill). Pr., 139.95 Club Pr., {33.95 



■ Keep up with current technology 

■ Sharpen your professional skills 

■ Be ready for new career opportunities 

■ Boost your earning power 




MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout. 472 pp., 284 illus. At last- a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. 
917/998 Pub. Pr.. i39.95 Club Pr., $31.i5 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. By W. H. 

Buchsbaum and G. Weissenberg. 336 
pp., 93 block diagrams, 106 pin con- 
figurations, if you work with elecL-onic 
devices that use microprocessor or mi- 
crocomputer integrated circuits, this 
much-needed book contains all ttie de- 
tailed technical data for every micro- 
processor IC that is currently listed as 
a "standard." off-the-shelf item. 
SB2835-9 Pub. Pr., $29.95 Club Pr, $22.50 

VLSI SYSTEM DESIGN: When and 
How to Design very-Large-scale 
Integrated Circuits. By S Muroga 
496 pp., illus., includes sell-test prob- 
lems. This book provides a straight-for- 
ward explanation of how to design the 
integrated circuit chips that are causing 
this electronics revolution. It focuses 
on every significant aspect of LSIfVLSI 
system design. 
582823-5 Pub. Pr., {34.95 Club Pr., $26.50 



New members! 
Any one of these great 
professional 
books 
for only ... 
as a premium witli your 
1st selection! 



Spectacular values up to $95a00 



HANDBOOK OF PRACTICAL ELEC- 
TRICAL DESIGN. 6y J. F liAcPartland. 

416 pp., 300 illus. This volume pro- 
vides a step- by-step explanation of de- 
signing electrical systems for indus- 
trial, commercial, and residential 
applications. Packed with helpful tips 
for saving time and complying with code 
requirements from branch circuits to 
wiring size. 
45S/95X Pub. Pr., $39.50 Club Pr.. $27.50 

DIGITAL LOGIC DESIGN. By B. Holds 
worth. 33fi pp., 192 illus. All of the 
recent advances in digital design tech- 
niques are presented here in depth. It's 
both a text covering basic concepts and 
a practical guide to design techniques 
for combinational, clock-driven, and 
event-driven circuits. 
5SZ85;-g Pub. Pr. $39.95 Glub Pr.. $27.50 

ELECTRONIC COMMUNICATIONS 
SYSTEMS, Sy W. D. Stanley. 566 pp., 
illus. Emphasizing the signal-process- 
ing functions of modulation and de- 
modulation operation, this book pre- 
sents the essentials of electronic 
communications in a logical, step-by- 
step sequence. 
SOZBIi-ll Pub. Pr.. $25,95 Club Pr., $20.95 



MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. Sy J Markus 

1,264 pp., 3,566 circuit diagrams. 
Complete with values of components and 
suggestions for revisions — plus the 
original source of each circuit in case 
you want additional performance or 
construction details. 
404/491 Pub. Pr., $74.95 Club Pr., $57.95 

ELECTRONICS ENGINEERS' HAND- 
BOOK, 2/e. Edited by D. G. Fink & D. 
Christiansen. 2,272 pp., 2.189 illus. 
This updated and enlarged edition cov- 
ers ail the latest knowledge in the field, 
including new advances in Integrated 
circuits, pulsed and logic circuits, laser 
technology, telecommunications, and 
much more. 
209/811 Pub. Pr., $79.90 Club Pr, $57.50 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H. Taub. 60S pp., 
heavily illus. This fast-pac^d, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
principles of digital systems and 
logic design — plus a solid introduc- 
tion to microprocessors and micro- 
processor-based designs. 
629/455 Pub. Pr., $34.95 Club Pr, $29.50 



INTEGRATED CIRCUITS APPLICA- 
TIONS HANDBOOK. By A. H. Seid- 
man. 673 pp., illus. This Handbook 
presents information on everything from 
TTL, ECL, ftdOS, and CMOS logic fam- 
ilies to semiconductor and bubble 
memories. The emphasis is on appli- 
cations, with a minimum of theory. The 
math used is essentially limited to sim- 
ple arithmetic and elementary algebra. 
iiim-t Pub. Pr.. S39.9S Club Pr.. $29.95 

INTRODUCTION TO RADAR SYS- 
TEMS, 2/e. By M. I. Skolntk. 698 
pp., 244 illus. This new edition of a 
widely used text on radar from the 
systems engineer's point of view 
brings you full discussions of the 
many rnajor changes that have oc- 
curred in the field recently. 
579/091 Pub. Pr., $40.95 Club Pr., $31.00 

CIRCUITS AND SOFTWARE FOR 
ELECTRONICS ENGINEERS. By H. 

Bierman. 352 pp., 200 illus., outsized 
8Vs X 11 format. This collection of over 
340 proven— reliable circuits, com- 
puter programs, test methods, and de- 
sign tools have been selected because 
of the ingenious ways they adapt de- 
vices to other uses. 
052/433 Pub. Pr, $35.00 Club Pr., $27.95 

HANDBOOK OF ELECTRIC POWER 
CALCULATIONS. Edited by A. Seid- 
man, H. MahrousandT. G. Hicks. 448 
pp., 300 illus. Here are 285 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You'll find ingenious, time-saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 
5C0/E17 Pub. Pr., $39.50 Club Pr., $29.85 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS. 11/e. By 

D. 6. FinkandH.Beaty. 2.448pp., 
1,414 illus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 

ZOsmX Pub, Pr., $74.95 Club Pr., $53.95 



ELECTRONICS ENCtNEERINC FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 illus. Actually 
two books in one — a quick prepara- 
tion manual to help you pass your 
RE. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 
2S4/303 Pub. Pr., %n.il Gtub Pr., $21.50 

PRACTICAL DIGITAL DESIGN US- 
ING ICS. 2/e. By J. D. Greenfield. 7J7 
pp., illus. This revised and expanded 
Second Edition of a popular guide shows 
how to get the most out of a wide range 
of popular integrated circuits. What's 
more, it contains the specialized know- 
how today'sdesignerneeds to interface 
ICs with microprocessors. 
SmS3-l Pub. Pr.. $25.35 Club Pr., f».95 



OPTICAL FIBER SYSTEMS: Tech- 
nology. Design, and Applica- 
tions. Sy C. K. Kao. 197 pp.. illus. 
From a basic explanation of Optical 
fiber systems to the economic 
ramifications of their use, this vol- 
ume provides full coverage of a 
rapidly changing field. 
337/770 Pub. Pr., 129.50 Club Pr.. {23.95 

MCGRAW-HILL ENCYCLOPEDIA OF 
ELECTRONICS AND COMPUTERS. 

By S, R Parker, Editor-in-Chief. 960 pp. , 
1,266 illus., outsiied 8'/2 X il format 
It's a single-volume library that covers 
the entire world of electronics from Edi- 
son's pioneering work in electricity right 
up to optical fiber communications, 
control systems, lasers, radar, TV re- 
ceivers, artificial intelligence, and 
computer storage technology. 
4S4^1S Pub. Pr.. $59.50 Club Pr., $41.50 




DIGITAL CONTROL SYSTEM ANAL- 
YSIS AND DESIGN. By C. L. Phillips 
and H, T, Nagle. Jr., both Auburn Uni- 
versity. 556 pp., 316 illus, 7 reac^-to- 
run computer programs. It analyzes and 
designs closed-loop systems to which 
digital computers have been added to 
modify system dynamics, The book de- 
velops a wide range of control-system 
techniques applicable to linear, time- 
invariant, discrete-time system models, 
5S2M4-4 Pub. Pr., $39.35 Club Pr, $31.95 

HANDBOOK OF MICROCOMPU- 
TER-BASED INSTRUMENTATION 
AND CONTROLS. By J, D. Lenk. 307 
pp., 227 illus. Digital or microcompu- 
ter-based instrumentation and control 
systems can be very complicated^or 
relatively simple— depending on the 
application. In this book both systems 
are described and illustrated — and many 
examples of actual systems now in use 
in industry are included throughout. 
5g2aeE-3 Pub, Pr„ $22.95 Club Pr„ $«.95 

COMPUTER METHODS FOR CIR- 
CUIT ANALYSIS AND DESIGN. By J. 

Vlach and K. Singhal. 656 pp., 148 Il- 
lus. Computational methods have be- 
come an integral part of circuit analysis 
and design. And a solid understanding 
of the basics of computer-aided design 
is a must for engineers who want to 
achieve their career objectives. This self- 
teaching book provides that know-how 
in a logical, easy-to-follow presenta- 
tion, 
582B55-3 Pub, Pr.. $42.:0 Club Pr.. $33.95 
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consider these 
important 
titles as well! 



LAttCE SCALE INTEGRATION: De- 
vices. Circuits, and Svitems. By M. 

J. Howe^ £ D. V. Morgdn 

M2IS1-0 Put, Pr„ iii.a CU Pr.. S19.U 

MICROWAVE SEMICONDUCTOR 
ENGINEER NC. By J, R Whitt 

iUin-t Pull. Pr, »2.x CM Pr. iii.n 

Miaeoi>iHxxssoR suivqrt chips: 
Theory. Detign, »ni Applica- 
tions. By T J. Byeis 
D9S/1I3 Put). Pr.. m.ii Club Pr, $3], DO 

ENGINEERING FORMULAS. 4/e. By 

K. Giecl(. 

2}2J 1 99 Pib. Pr, S 1 iSS Chib Pr. 1 1 i.M 

ELECTRONICS CIRCUITS NOTE- 
ROOK. Ed I led by S. Vi(eber 
KlIM Pub, Pr,. SJS.Sb <«lut) Pr.. ilT.SO 

ANALYSIS AND DESIGN OF DIGITAL 
INTEGRATED CIRCUITS. By D. A, 

Hodges ani:/ H. G. Jackson. 

391^3! Pub, Pr, S31.M Club Pr., J!3.9S 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN, By D, 

E- Stout &i M. Kaufman. 

E1T/9TX Pub. Pr, S39M thjb Pr, i2l.in 

ENGINEERING MATHEMATICS 
HAND,BOOK, 2/e. By J. J. Tuma. 
SiWM Pub. Pf , SJ4,M dub Pr, (W.SS 

PCM & DIGITAL TRANSMISSION 

SYSTEMS. By R F Owen. 

AWm Pub. Pr., t34.9i Club Pr. $15.15 

SIGNALS AND SYSTEMS. By A Op 

penheim, A. Willsky, and L Young. 
U2S74-7 Pub. Pr.illSD Club Pr , $25JS 

DIGITAL COMMUNICATIONS. By J. 

Proakts 

ila!n^ Pub. Pr, $37.SO Club Pr., $19,50 



Why YOU should join nawl 

■ BEST AND NEWEST BOOKS IN YOUR FIELD —Books are selected from a wide 
range ofpublishers by expert editqrs and consultantstogiveyoucontinuingaccess 
to the best and lalest books in your field. 

■ BIG SAVINGS — Build your library and save money loo! Savings ranging up lo 
30% or more off publisliers' lisl prices — usually 301t to 25%, 



BONUS BOOKS — You will immediately begin lo partioipalc in our Bonus 
Book Plan Ihal allows you savings up to 70% off tlie publishers' prices of 
many professional and general inieresi books! 



■ CONVENIENCE —12-14 limes a year laboul once every 3-4 weeks) you receive 
the Club Bulletin FtlEE. It fully describes the Main Selection and Alternate Selec- 
tions. A dated Reply Card is included. If you want the Main Selection, you simply do 
nothing — it will be shipped automatically, tfyou want an Alternate Selection —or 
no book at all —you simply indicate it on the Reply Card and return it by the date 
specified. You \vill have at least 10 days lo decide. If, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return it for credit 
at the Club's expense. 

As a Club member you agree ottiy to the purchase of three books lincludingyour 
first selection I during your first year of mernbership. Membership may be discon- 
tinued by either you or the Club at any time afler you have purchased the first 
selection plus two additional books. 

Other McGraw-Hill B<Kfk Qubst 

Architects' Book Club ■ Byte Book Club • Chemicali Engineers' Book Oub 

■ Civil Engineers' Book Club • Mectianical Engineers' Book Club 

For more information, write to: 

McCraw-HUl Book Clubs, P.O. Box 582, H^htstown, New Jersey OSSZD 



MAIL THIS COUPON TODAV 



McGraw-Hill Book Clubs 

Electronics and Control Engineers' 

Book Club® 

RO. Box 582, Hightstown, New Jersey 08S20 

please enroll me as a member and send me the two 
books indicated, billing me for the,52.&9prcmium and 
my first selection at liie discounted niember's price, 
plus local lax, shipping, and handling charges. 1 agree 
to purchase a minimum of two additioiial books doE^ 
ing my firslyearofmembershipas oullined under the 
Club plan described in this ad. A shipping and han- 
dling charge is added to all shipments. 



Write Code No. of 
52.93 selection here 



Write Code No, of 
first selection here 



Signature . 
Name , 



Ad dress /Apt. # 



City. 



State - 



.Zip 



This order subiect to acceptance by McGraw-Hill. All 
prices subjeci lo change without notice. Offer good 
oiilv to new members. 
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EouipiviENT Reports 




PALADIN 
SCREWDRIVERS 

When your screwdriver 
fails, you realize that it's as 

importarjt to your 

electronics workbench as 

your multimeter or any 

other tool. 
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ALTHOUGH THE SCREWDRIVER IS LIKELY 

the world's most-used tool, it 
rarely gets much attention — until 
it doesn't do the job properly. 
However, Paladin Corporation 
(3545 Old Conejo Road, #102, 
Newbury Park, CA 91320) claims to 
have given the screwdriver "some 
respect" and say that they have the 
"world's best" screwdrivers. Be- 
fore we take a look at what they 
have to offer, let's look at some 
potential screwdriver problems. 

One of the most common prob- 
lems with screwdrivers is that of tip 
deformation. Once the tip has 
been deformed, a screwdriver wilt 
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• 60 Channel Capacity 

• P.LL. Tuning 

• 6 Channel Memory 



TV On -Off Feature 
Infra-Red Wireless 
Remote Control 



ONLY 



-\ 



$59.95 




• 10% Off On All Quantities Over 50 

• Available Only While Quantities Last 

• Warranty Restricted to 1 5 Days After Receipt 
of Goods 

• Allow 2 Weeks for Personal Ctiecks to Clear 

- SPECIAL - 

• Factory Re-Furbs Available at S49.95 Each 
With Full Guarantee 

SUNSET CABLE 

1 Madison Street • East Rutherford NJ 

(201)777-6733 

Master Charge * C.O.D. • Visa 
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ELECTRONIC EQUIPMENT WHOLESALERS AND EXPORTS 




JERROLD 60 CHANNEL 
WIRELESS REMOTE 
CONTROL CONVERTER 
LCC 58-3 $99" 
EXTRA HAND 
REMOTES $19" 

PHILIPS 67 CHANNEL WIRELESS REMOTE 
CONVERTER with VOLUME CONTROL and 
MUTEING. FINE TUNING CENTERING. $189'"' 

PIONEER 57 CHANNEL WIRELESS REMOTE 
CONTROL with PARENTAL LOCKOUT and 10 
CHANNEL FAVORITE MEMORY RECALL. 
DEALERS WE HAVE VIDEO RECORDERS, 
ENHANCERS, STABILIZERS AND ACCESS. 

12' GALVINIZED RADAR MESH 
SATILITE DISH $1075"'' 
Dealers call for pricing! 

SATILITE RECEIVERS WIRELESS 
REMOTE CONTROL - HIGHEST 
QUALITY $599"° 

RETAIL - WHOLESALE 

305-981-1112 • 305-981-1113 
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do nothing but destroy the head of 
any screw you want to remove — 
and make it impossible to remove 
the screvt' with any other screw- 
driver. That can be frustrating, to 
say the least. 

If the tip of the screwdriver sur- 
vives, another potential problem is 
that of a handle that falls off the 
shaft — even without the abuse that 
many people treat their screw- 
drivers with. (Remember: Screw- 
drivers are meant to remove 
screws. They are not meant to be 
used as chisels or crowbars.) 




Preventing problems 

The screwdrivers that Paladin 
sells (which are imported from 
Germany) show that they have rec- 
ognized screwdriver problems 
and have taken some steps to pre- 
vent them. For example, to pre- 
vent tip deformation, the shaft and 
blade are made of very hard 
chrome-vanadium steel (a steel al- 
loy that contains up to 1.1% chro- 
mium and about 0.15% vanadium). 
Both chromium and vanadium in- 
crease the toughness and tensile 
strength of steel. The tip of the 
screwdriver's blade is hardened by 
a heat blasting process to a rock- 
well hardness of about 57. (Rock- 
well hardness is determined from 
the rockwell test, in which a dia- 
mond cone is pressed into the 
steel to a standard depth to deter- 
mine its resistance to penetration). 

The handle is injection-molded 
to the shaft to reduce the chances 
of its coming loose, and it is appar- 
ently made from a very hard plastic 
that is resistant to chipping and 
cracking. 

We looked at a random sample 
of the screwdrivers from Paladin's 
Series 100, 200, and 300. The series 
100 screwdrivers have hex shafts 
and feature a hex nut where the 



shaft meets the handle. That al- 
lows you to use a wrench for more 
torque, if necessary. The screw- 
drivers in that series are available 
with slotted or Phillips tips, in shaft 
lengths from 2% to 11 inches; the 
prices range from less than $4 to 
more than $17. (Shaft lengths are 
measured from the screwdriver tip 
to where it enters the handle.) 

Paladin's series 200 feature 
round shafts and slimmer profiles 
and are well suited to the elec- 
tronics workbench. Slotted and 




Phillips styles are available in 
lengths from 2% to 12 inches; 
prices range from about $2,50 to 
S6.50. Another series 200 driver 
that we saw was a multi-tip, y4-!nch 
hex-shaft model. Six magnetic 
screwdriver bits (3 slotted, 3 
Phillips) store in the handle. A 
handy feature that we liked is a 
shield that prevents more than one 
bit at a time from dropping from 
the handle. The shaft length of the 
model PA1955 is about 4'/2 inches. 
It is priced at about $16, 



Where's Your ELECTRONICS CAREER Headed? 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY ,., , 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while you continue on 
your present job. Learn from easy-to- 
understand lessons, with help from 
your instructors when you need it. 

Grantham has been training stu- 
dents for electronics degrees longer 
than any other home-study, indepen- 
dent-study, or correspondence insti- 
tution. Grantham is the only school 
in the United Slates offering an ac- 
credited B. S. Degree in electro nics 
by home study, independent study, or 
correspondence. 

Our free bulletin gives full details 
of the home-study program, the de- 
grees awarded, and the requirements 
for each degree. Write for our free 
Bulletin 9-84 . 



Grantham College of Engineering is 
a specialized institution catering to 
mature individuals who are employed 
in electronics and allied fields such as 
computers. The field of electronics is 
so enormous that opportunity for 
advancement is always present. Pro- 
motions and natural turnover make 
desirable positions available to those 
who are prepared to move upl 

Advancement in electronics is made 
easier and more certain by (J) superior 
knowledge, and (2) documentation of 
that knowledge, Grantham specializes 
in making both 1 and 2 as listed above 
available to you. 

Grantham's home-study program 
leading to the 



B. S. DEGREE 

may fill an important need for you. 
This is a comprehensive correspond- 
ence program in which you first review 
some things you already know, in 
preparation for the studies that come 
later. Some previous knowledge in the 
field is presumed, but is thoroughly 
reviewed in depth, so as to give you 
a thorough foundation for the level of 
studies you have not previously under- 
taken. Even though some students 
hold associate degrees before enrol- 
ling, an A. S. Degree is awarded along 
the way toward the B. S. Degree. 

For full information, write for Bulletin 9-84 

Grantham College of Engineering 

2500 So. La Cienega Blvd. 

P, O. Box 35499 

Los Angeles, CA 90035 
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Diskette 
Users... 

When you've 
heard from 
all the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 
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Super Disk 
diskettes &". 
$0.94 eacii 



Wabash 
diskettes ir. 
$0.99 eacli 



BASF 

diskettes ti 
$1.44 each 



liHf oitk 
hrl* 



CEi 
100 rriu 



Wikiit 



fir lltfc lU Ptrt # 



CE iiiit 

100 irtca 



»tF 



pir iltk ttl Flit # 



CE iinl 

too prici 
pir iM It) 



3M 
diskettes &". 
$1,44 eacli 

CE flHt 

31 109 prin 

Pirl * f« llik (tl 



Call Comm unica tions Eiecttonics 

Diskette order desk 
800-USA-DiSK 

In Canada 800-CA1-DISK 

Choose your brand 
Choose your price 

Product Description 

8' SSSD IBM Compatible 128B/S. 26 Sector 
S" SSSD Shugart Ckimpatible, 32 Hard Sector 
B" SSOO IBM Compatible (1 28 B/S. 26 Sectors) 
8" DSDD Soft Sector (Unformated) 
8" DSDD Soft Sector (256 B/S, 26 Sectors) 
3" OSDD Soft Sector (512 B/S, 15 Sectors) 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 
5'/*" SSSD Soft Sector w/Hub Ring 
S'A" SSSD Same as above but bulk product 
SW' SSSD 10 Hard Sector w/Hub Ring 
5V4" SSDD Soft Sector w/Hub Ring 
5V*" SSDD Saine as above, but bulk product 
5y4" SSDD Soft Sector Flippy (use both sides) 
5V4" SSDD 1 Hard Sector w/Hub Ring 
DSDD Soft Sector vif/ Hub Ring 

' DSDD Same as above, but bulk product 

' DSDD 1 Hard Sector w/Hub Ring 

' OSDO 1 6 Hard Sector w/Hub Ring 

■ DSDD Soft Sector w/Hub Ring (96 TPI) 

' SSDD Soft Sector micro-floppy 



5V4" 
5Vt" 
S'A" 

S'A" 
5'/." 
3W 







Fill-? 






mtrt 










F13I-P 










F14A-P 










F144-P 










FI4S-r 










FI4T-P 






HS1-P 


1.14 


■1U-P 


iiii-r 


0.94 


illill-f 
I41lt-P 






iiai-p 


\29 


l13Jt-r 


I4IT-P 


1,09 


HUitl-P 
Mllik-P 
i43l-P 
i14li-P 






iiai-r 


1.54 


UI7-P 


1,34 


HUill-P 
i44*-F 
i54«-P 










tlOI-F 


2.44 


Rlill-P 



1.59 






iSStl-F 


1.94 


1.79 


















1.69 






■tIDD-f 


2.39 




2.09 






IDSeD-P 


2.B9 




2.09 
















2.09 
















2.03 






tD!DD-1DZ4-P 


2.89 




1.19 
















0.99 
1.19 
1.34 


















HII4-P 


1.44 


5$tDD-RH-P 


1.64 


1.'14 






6»DD-IL-P 


1.44 






1,99 
1,34 
1.59 


















i4»0-P 


1.79 


tnm-M-r 


2.19 


1.39 
1.59 
1.59 
2,49 


























E4in-p 


2.99 


5Di0ll-I6IIH-P 


3.09 




Hiiz-r 


2.74 


miD-p 


3.74 



For more information 
about this brand call: 



Lit*timm wmrrmnty yMir wmrrmnty 

f« Btra lilt H Ufm ItU ul Fh mii lifi h tihuh ciU 

800-USA-DISK BOO-323-9868 

ll llctllll ] 1 3-973- 11 1 1 II llltllil } t I-G a]43l] 

CIRCLE 35 ON FREE INFORMATION CARD 



Utmtimm wmrrmnty 

Fh wi IiIi h IttF till 

800-343-4600 

lllKUttlM1tl1T-27t-40eD 



Utmtliam warranty 

Fh Ulii III! li II Ei£l 

800-328-9438 

li MInnitt tn-Jit-Ktt 



CE. . .yoii rDesTsou rce for diskettes 

Foryou the diskette buyer, if s a jungle out there. There are 
so many different brands to choose from, you need to go on 
a safari to find a good brand at a reasonable cost. 
Fortunatefy, CE has already hunted for the best diskettes 
and offers you an exceilent choice at a CE price. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box w/iihout envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyvek* 
envelopes are only $ 1 5.00 per 1 00 pack. Use order # TE'5 
for a 100 pack of SVV diskette envelopes. 

Quantity Discounts Available 

Our diskettes are packed 10 disks to a carton and 5 or 10 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case vi/ithout envelopes or labels. Please order only 
in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also willing to accommodate 
your smaller orders. Quantities less than 1 00 units are available 
in increments of 10 units at a 20% surcharge above our 100 
unit price. Quantity discounts are also available. Order 300 
or more disks at the same time and deduct 1%; 500 or more 
saves you 2%; 1 ,000 or more saves 3%; 2,000 or more saves 
4%; 5,000 or more saves 5%; 10,000 or more saves 6%; 
50,000 or more saves 7%, 100,000 or more saves 8%, 
500,000 or more saves 9% and 1 ,000,000 or more disks earns 
you a 10% discount off our super low quantity 100 price. 
Almost all our diskettes are immediately available from CE. 
Our efficient warehouse facilities are equipped to help us get 
you thequality product you need, when you need it. If you need 
further assistance to find the flexible diskette thaf s right for 
you, call the appropriate manufacturers compatibility hotline 
telephone number listed at the bottom of this ad. Dealer 
inquiries invited. 



B uy yo u r BIskettes f ro m C E witn confidence 

To get the fastest delivery of you r diskettes, phone your order directly to 
our order desk and charge it to yourcredit card. Written purchase orders 
are accepted from approved government agencies and most well rated 
firms at a 10% surcharge for net 10 billing. For maximum savings, your 
order should be prepaid. Ali sales are subject to availability, accept- 
ance and verification. All sales are final. All prices are in U.S. dollars. 
Prices, terms and specifications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent product at no extra cost to you unless CE is Instructed 
differently. A $5.00 additional handling fee will be charged for alt orders 
witti a merchandise total under $50.00. Ail shipments are F.O.B. CE 
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. 
UPSareas for $5.00 extra, and are payable with cash or certified check. 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 100 8- inch diskettes, or S 6. 00 per 100 diskettes and/or any 
fraction of lOOSV^-inch or3'A-inch diskettes for U.P.S. ground shipping 
and handling in the continental U.S. UPS 2nd day air rates are three 
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping is ffiree times the continental U.S. rate. 

Mail orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 48 1 06 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-USA-DISK. In Canada, order toll-free by 
calling 800-CA1- DISK If you are outside the U.S. or in Michigan 
dial 31 3-973-8888. WUI telex anytime 67 1-01 55. Order today 

Copyright c 1 984 Com muricat ions Electron lea Ina Ad #080284 




COMMUNICATIONS 
ELECTRONICS"' 
Computer Products Division 

Box 1045 D Ann Arbor, Michigan 48106-1045 U.S.A. 
Call toll-free SOO-USA-DISK or outside U.S.A. 313-973.8888 
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Verbatim 
diskettes 
$1.59 each 



IITtt 
IMS 



Vittitia 
Pitt* 



CE HHt 

100 ptiM 
)irlltMtl 




NIemorex 
disltettes tr, 
$1.59 each 



Pir1# 



i;e iiHi 

IDD irin 
tv ilik Itl 




Ultra 
diskettes t\ 
$1.59 each 



Ultii 
hrt« 



CE II Ht 

109 prin 
IK ilik (tl 




TDK 
diskettes ti 
$1.59 each 



TOK 
Pirt# 




Fuji 
diskettes ti 
$1.59 each 



CE |a»L 

100 irla Fiji 

pir llik It) hit # 



C£ qilll 

100 piin 
IV m m 




Dysan 
diskettes u 
$1.94 each 



Ofni 
hit* 



CE iiHl 

lao priet 
pif lilt ft) 



iB820-P 



ziBzi-r 



iSflZ3-P 



1.59 



2M 



3.39 



Lifetime warranty 

Fh Mn lilt II Vtrkitiin nil 

800-538-8569 

ll Cliiltnll J0B.Mi-44DO 



30D2-P 
WM-T 

loii-r 

sior-p 



9104-P 



S4tl-P 



34it-P 



(iDO-r 



1.9* 
1.94 
2.39 
2.89 



2.S9 



1.59 



2.19 



2.99 
3.74 



S rmmr warrmnlf 

Ftr Mn )ili H lipvnt Hi 

8IJD-448-142Z 

nttitffMii iM-4|i ET 



Il7it-P 



12701. P 



»7SI-r 



si40i-r 



5I40I-P 



5t40l-r 



ettoi-p 



1.94 



Fl-S-P 





^S9 


RIKt-P 






2.S9 


rao-!ioi4-p 






1.59 


■1D-^P 


1.99 






2.19 


KD-t-P 






2.99 


I2DX-J-P 
■F1D-P 



2.34 



2.39 



2.89 



1.59 



2.19 



2.99 
2.99 



FDlI-ltlN-P 



LlteUme marranly Utetimm warraniy 

F« HI liti H giln nil * F^ Mn lili ii THK ul 

408-728-7777 800-645-6571 

■Mll^FrMtY 9 n-* |i FT l> In Ttit ilG-SJS-Oiaa 

CIRCLE 35 ON FREE INFORMATION CARD 



FOJO-f 



F0i1l-10!4.P 



IBID-r 



• 02D-r 



■ 02S-»TPI-r 



1.94 



2.89 



2.89 



1.59 



2.19 



2.99 



100501. P 



249 



Utetimm werrmnty 

fv mn Wi M rip liH 

800-223-6535 

ll In Flit 211-7] 9-] lit 



looeos.p 

100103- P 


2.69 
3.14 






■ooa3a-P 


3.14 






iiniT-r 


1.94 






tOEdCO-P 


2.64 






IDI0e7-P 


3.99 



LtfmUmm wmrrmnif 
FirvriEifiiPi Dyui ol 

800-552-2211 

ll ClIllHIll 4Dt-g7Q-S(iig 
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THE 
RIGHT 




The growth of NTE quality replacement parts has 
been nothing short of astronomical. And the proof 
is in our new 1984 Replacement Master Guide, 
destined to t>e the standard directory for technicians 
across the country In excess of 3,000 quality NTE 
types are cross-referenced to more than 220,000 
industry part numbers. 



YOU'LL FIND ALL THE RIGHT STUFF FOR 


REPLACEtVIENT, MAINTENAHCEAND REPAIR: 


• Transistors 


• Memory IC's 


• Thyristors 


• Ttiermal Cut-Offs 


• Integrated Circuits 


• Bndge Rectifiers 


• RectitiBrs and 


■ Unijurclions 


Diodes 


• RF Transistors 


•HighVoitaQe 


• Microwave Oven 


Multipliers and 


Rectifiers 


Dividers 


• Selenium Rectifiers 


• Optoeiectronic 


•NEWf The Protector 


Devices 


6000 ■" Transieit 


• Zeners 


Voltage Protection 


• Micraprocessors 


Sfnp 


and Support Chips 





Look for our Replacement semiconductors in the 
bright green potybags and canons that list rating 
limits, device type, diagrams and competitive 
replacement right on the package. NTE quality 
parts are available from your local NTE distributor 
and conne backed by our exclusive two-year 
warranty. Ask for your FREE NTE Replacement 
Master Guide and take off with NTE! 




New -Tone Electronics, inc. 

44 farran d street • bloomfield, new jersey 07003 
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DON'T 
FORGET 




USE 
YOUR 

READER 

SERVICE 

CARD 



The series 300 screwdrivers fea- 
ture round sliafts. They are anti- 
static and are insulated to 1000 
volts. We examined the model 
PA1971 slotted screwdriver, which 
is one of the screw-holding drivers 
in the 300 series. We found it a 
refreshing change from other 
screw-holding models we've used 
in the past: The main advantage is 
that three quarters of the screw 
head is firmly held in place. The 
series 300 includes both slotted 
and Phillips heads in shaft lengths 
from y/& to 7 inches; prices range 
from $3.50 to about $10. 

Paiadin also has two other series 
of screwdrivers. The series 400 
consists of ball-style hex drivers. 
The series 500 is round-shafted 
screwdrivers that range in size 
from 2% to 8 inches, and in price 
from $1,20 to about $6.50, 

Paladin's screwdrivers are ob- 
viously well made. They are — not 
surprisingly— a bit more expen- 
sive than most screwdrivers. But 
they appear to be made to last a 
longtime. So if you can appreciate 
the quality of good tools, then 
you'll be satisfied with them. 

The Craftform handles are 
shaped so that they're not only 
comfortable; they help to reduce 
fatigue and. Paladin claims, let you 
use your power up to 50% more 
efficiently than standard screw- 
driver handles. While we couldn't 
confirm those exact figures, we 
could agree qualitatively, most 
noticeably with the larger models. 

For general electronics work, 
we'd recommend drivers of either 
the 200 or 300 (insulated) series. 
For heavier work (auto mechanics, 
for example), the 700-series drivers 




' ' What do you have in the way of a TV that 
uses an indoor antenna?" 



r 



are hard to beat. 

Paladin claims that their screw- 
drivers are the world's best. While 
we wouldn't be willing to go that 
far, we do admit that we have yet to 
see any better. R-E 



Hickok MX-333 DMM 

This high-quality instrument 
even lets you "troubleshoot 
by ear. " 




ORCLE 102 ON FREE INFORMATION CARD 

A GOOD DMM IS ESSENTIAL FOR ANY- 

one planning to do any amount of 
electronics work. But for some in- 
dividuals, especially those for 
whom electronics is a profession, 
the quality of the device is para- 
mount. After all, the unit must 
stand up to the strain of constant 
use and be capable of delivering 
highly accurate measurements. 
We recently had a chance to exam- 
ine an instrument that in our opin- 
ion meets that description. That 
instrument is the Hickok (10514 
Dupont Ave., Cleveland, OH 
44108) MX-333. 

There's quite a bit of measure- 
ment capability packed into Lhat 
2.2 X 6.7 X 6-inch, 22-ounce unit. 
Of course it measures resistance, 
AC and DC current, and AC and 
DC voltage, and provides a diode 
test feature; but it also offers a lit- 
tle more by including both 20-ohm 
and 10-amp ranges. Those ranges 
are not found on many meters. 
Also provided is an audible output 
feature, called Van-Pitch. As that 
name implies, the pitch of the au- 
dible output varies as the reading 
changes. Finally there is a logic- 
testing capability, called Logic- 
Jrak, that works with Vari-Pitch to 
provide rapid troubleshooting of 
logic circuits. 



Specifications 

Let's turn nextto the unit's speci- 
fications. It can measure AC and 
DC voltage over five ranges from 
200 mV to 1000 volts full scale. For 
DC voltage, accuracy is specified 
as ±0.1% of the reading ±1 digit. 
For AC voitage, accuracy is spec- 
ified as ±0.75% of the reading ±2 
digits over all ranges for signals 
from 45 Hz to 500 Hz. For signals 
from 500 Hz to 5 IcHz, the accuracy 
is ±2% of the reading ±5 digits; 
that specification is valid for the 



200-mV to 20-volt ranges. 

Resistance is measured over 
seven ranges from 20 ohms to 10 
megohms full scale. Specified ac- 
curacy varies according to the 
range from a high of 0.1% ±1 digit 
for the 2-kilohm through the 2- 
megohm range, to a low of 3% ±1 
digit for the 20-ohm range. The 
voltageoutput bythe meterforthe 
resistance tests is 0.25 volts max- 
imum at full scale, 3.2 volts max- 
imum into an open circuit. 

continued on page 42 
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Herek one phone book 

worth buying 
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' TrjJemart of Texas Irifrumcncs IncnrfHjrated 



Understanding Telephone Electronics. 

State-of-tlie-art teciinotogy is revolu- 
tioniiing telephone communications. 
Enhancing capabilities. Lowering costs. 
Expanding functions. 

Learn why digital systems are replac' 
ing analog. Why cordless phones 
are practical. How cellular mobile 
phones work. 

Fully illustrated, Undersianding 
Telephone Electronics is written in 
concise, nontechnical language, 
ideal for self-paced learning. 
To order Telephone Electronics, 
or any other hook in the 
v Understanding Series'" use 
the coupon below. 

Texas ^^ 
Instruments 

Creating useful products 
and services for you. 



Pfease sind m: QkMnllt» Prtcs 

Undeiilan[ttna Sftrtfts Tittas: 

I ] Understanding tcEephone Electronics— 

(1X87141) tu M.85 

n Undecstandin!) SoM-Statt Elet;trtjnics— 3fd 

edition (LCesSSI) te W.M 

rj Undeislandinj DijiUi Eieclionies— (LCBa311) 
D UndersEandincr Mit:roprooessars — 11XB4023) 
r 1 Underslanding Catculalor Math— (Li;B3321) 
n tJnderslandloo Communications Systems— 

(LC84531) 
n UndefstandiOB Computer Science— {tCB5471) 
D JnOerstandins Ogtrorvics— (LC8S472) 
D Jnd^fstandrfiB Aittomoli^e Electronics — 

(1X65771) 
D Uctderstanding Eleclronic Security 

Systems— (LCB72t)1) 
Q Understanding Eieotronic Conlroi ot Energy 

Systems— (LC66642) 
n Understanding Eietitronit: Conlrol of 

Automation Sysiems— (LC66641) 
D Dndersrandmo Data Communicalions — 

(u;B79ai) 

SeEl Study CourtesL 

c K Audio (itseesi w fed (icmi ei) fa- \m.s 

G[)CAud»(ljC859S|iW;i«tiLCW8161) ft K«.K 



(a K.gs 

ft. (S^ 


Ci M.9S 
In yK 


...(I «.M 


(<i K.» 


fl. f R q>l 


rn fSM 


ta tun 


r™ «M 



Mail to: 

Texas Instalments 
P.O. Btix 3640, UJS 54 
Dallas, Texas 75285 

Add $1.25 per htxik (c>t pt'sEagc and handling- Prices 

subject lo change without notice. 

Enclose check or money order wirli sales tan (except 

AK. DEi NH. OR). Riteign orders musr be in U.S. 

dollars and include shipping charges. No phone orders, 

please. 

Name 



Address, 



City. 



btate . 

27-2116 Cl<)84Tl 



. Zip . 
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In Computer Electronics... 
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NTS IHTRnniC HOME 
TRAINING GIVES YOU 



THE EDGE 

The competitioti for 
High-Technology 
careers is strong, 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 



NTS IDTRaniC home training provides 
you with a special kind of "Hands-On" 
experience that prepares you better, 
develops your skills faster. You advance 
as quickly as you wish, working with 
actual circuits, diagrams, schematics, 
and state-of-the-art hardware. There are 
a dozen different NTS programs in 
electronics to help you develop and 
reach your potential. They range from 
basics to advanced areas in several 
fields. And the ALL-NEW NTS course 
catalog spells it all out. It's free, and 
does not obligate you in any way. Send 
for it today. 

A GROWTH INDUSTRY _^ 

High-Technology is a growth industry. The 
evidence is clear, and most observers predict a 
steady expansion due to a relatively strong flow 
of investment capital into computers, electronics 
and precision instruments. Sales of computers 
alone will reach an estimated ten million units 
this year. This means challenges and new 




employment opportunities, especially in 
servicing and maintenance. Computer servicing 
skills can best be learned by working directly on 
field-type equipment. NTS electronic hardware is 
selected and developed especially for the 
training program with which it is associated. You 
learn by doing, by assembling, by performing 
tests and experiments, covering principles of 
computer electronics, microprocessor trouble- 
shooting, and circuitry. 



MICROCOMPUTERS 



NTS offers three programs in computer 
electronics. You will receive training covering 
solid-state devices, digital logic circuitry, and the 
fundamentals of the computer itself. Instruction 
includes micro-control technology and detailed 
operation of microcomputers. These courses will 
prepare you for entry-level in many facets of the 
computer industry such as field service and 
customer engineering as well as programming. 
In addition to written texts your course includes 
the NTS/HEATH disc -drive computer which you 
assemble as part of the training process. The 
assembly and use of the computer will serve to 
reinforce practical application of principles. 




MICROPROCESSOR TECHNOLOGY^ 

The field of industrial and microprocessor 
teciinoiogy encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital electronics and associated circuitry 
through the application of the microprocessor as 
a control device. You will learn how to move and 
manipulate Instructions and information. The 
microprocessor trainer included in your course is 
a microcomputer system designed as a practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 

DIGITAL ELECTRONICS 

The NTS Compu-Trainer is a fascinating solid- 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential to the under- 
standing of state-of-the-art control equipment; 
they are also extremely important to those 
wanting to pursue a career in computer , 

servicing. Separate courses involving the 
Compu-Trainer are also available in 
Microcomputer Servicing and Digital/Analog 
Electronics. 



ROROTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS/Heath Hero I 
is included to train you in robotic applications in 




NO OBLIGATION 



NO SALESMAN WILL CALL 




NATIONAL 

TECHNICAL 

SCHOOLS 



TECHNICAL TRADE TRAINING SINCE 1 905 
Resident and Home-Studv Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 




manufacturing processes. In Video technology, a 
new course features the advanced NTS/Heath Z 
Chassis "Smart Set" color TV with computer 
space command remote control and space 
phone. This is an excellent program for those 
interested in a career in video servicing with 
microcomputer basics. 

EARN CEU CREDITS 



America's industrial giants are turning more and 

more frequently to home study as an effective way 

to upgrade employee skills. You benefit from the 

experience NTS has gained in its 79 years as a 

leader in technical training. The skills and 

experience gained in the building of kits and test 

equipment provide you with training that cannot 

be duplicated. And, 

depending on the 

program you select, 

you can earn up to 

30 CEU credits for 

successful 

completion. 

Complete details 

included in the 

catalog . 



Use the mail-In card or till out and mail Iht coupon. Incllate the field at your eholoe, 
fOne, only please.) FREE lull color catalog will be tent ta you by laturn mall. 



NATIONAL TECHNICAL SCHOOLS ^^f' ^o^.^^" 
4000 South Figueroa Street, Los Angeles, CA 90037 
Please send FREE color catalog on course checked below: 
D Robotics D Computer Electronics 

O Digital Electronics D Video Technology 

D Auto Mechanics O Home Appliances 

D Air Conditioning/Solar Heating 




Address. 
City 

Zip 



Age- 
Apt. . 



_ Phone ( 



D Check <f interested ONLY in classroom training In Los Angeles 
D Check if Interested In G.I. BIN Information. 
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EOUIPMEI>fr REPORTS 



continued from page 37 



Both AC and DC currents are 
measured over five ranges from 2 
mA to 10 amps full scale. Accuracy 
for the DC ranges varies from 
1%±1 digit (2 mA-200 mA) to 
1.5% ±1 digit (2 amps). Accuracy 
for the AC ranges, for input signals 
from 45-^00 Hz, is 1.5% ±2digits; 
the exception to that is the 2-mA 



range, which has an accuracy of 
2.5% ±2 digits. 

Use 

All of the meter's ranges and 
functions are selected from the 
front panel. The four test-lead 
connectors are located on the side 
of the unit. Those connectors, v/w, 
COM, MA, and iua, are of the re- 
cessed variety for safety. A set of 
color-coded test probes (red-black) 
are provided Vi'ith the unit, as is an 
alligator clip attachment that can 



WHAT WILL YOU 

FIND IN CEI'S FREE 

1 984 FALL CATALOG ? 
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ALL OF YOUR ELECTRONIC 
PARTS NEEDED! 

OVER 500 NEW ITEMS! 

CALL TOLL FREE TODAY! 
1 -800-543-3568 1 -800-762-341 2 

NATIONAL WATS OHIO WATS 

705 WATERVLIET AVE, DAYTON, OHIO. 45420 

IN DAYTON :(5 13) 252-5662 TELEX NO. 288-229 

CIRCLE 18 ON FREE INFORMATION CARD 



screw/ onto the end of either probe. 

Using the meter is simple. It is 
merely a matter of plugging the test 
probes into the appropriate con- 
nectors and selecting the required 
function and range. The ranges are 
color coded for each function. The 
resistance ranges are shown in 
green, the AC and DC voltage and 
current ranges are shown in yellow, 
and the special functions are shown 
in blue. 

All readings are displayed on a 3^/2- 
digit LCD readout. The readout fea- 
tures a polarity indicator, decimal 
points, and a low-battery annun- 
ciator that lights when battery life is 
down to 20% (a 9-volt transistor-ra- 
dio-type battery is used by the 
meter). The display is tilted upward 
at a 45° angle for easy viewing on the 
bench. A belt-clip is also provided 
for portable use. 



Hickok MX-333 
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The Van-Pitch feature is turned on 
and off using the audio switch. That 
feature can be used with alt ranges 
and functions, and is designed to 
respond almost instantly to prac- 
tically all inputs. What is interesting 
about that feature is that different 
kinds of input signals will produce 
characteristic and distinctive 
sounds. Once you've used the in- 
strument for a while and have 
learned those sounds, there's quite 
a bit of troubleshooting that can be 
done by ear. Other uses of the Vari- 
Pitch function include checking ca- 
pacitors in circuitand nulling and/or 
peaking a circuit. 

The logic-Irak feature has its own 
separate BNC input connector and 
requires the use of a 10:1, 80 MHz or 
better oscilloscope probe (one is 
not supplied but is available from 
the manufacturer). Because of the 
high input impedance and low ca- 
pacitance of that type of probe, it will 
have minimum effect on the circuit 
under test. That allows you to easily 
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find the presence of logic highs and 
lows, as wel! as opens, floating in- 
puts, and shorts to either the power 
supply or ground. Individual pulses, 
pulse trains, or changes in voltage 
levels, are indicated by the presence 
of the colon in the display. Any such 
change will cause the colon to ap- 
pear for about 0.1 second. If the 
changes in level are occurring 
rapidly, the colon will appear to be 
on continuously and the display will 
show the average DC level. 

The LogiC'Trak function is es- 
pecially useful when used with Vari- 
Pitch. That's because the various log- 
ic states, and pulse activity, can be 
identified quickly without looking at 
the display by using that feature. 
High logic-levels cause a high-fre- 
quency tone to be generated, low 
logic-levels cause a low-frequency 
sound (orno sound at all) to be gen- 
erated, and pulse activity is signaled 
by a chirping sound. 

The instruction manual that ac- 
companies the unit is excellent. It 
features everything that you would 
expect, including information on 
use, applications, calibration, and 
maintenance. There is also a com- 
plete parts list, parts-placement di- 
agrams, and a schematic. 

In summary, the Hickok MX-333 is 
an excellent and well-made instru- 
ment that would be a welcome addi- 
tion to any electronics bench. It is 
covered by a one-year warranty and 
sells for $290.00. R-E 



KHsta Model 30B-240 
Capacitance Meter 

A low-dost, easy-to-use 
meter 




THERE S LITTLE DOUBT THAT A CAPACt- 

tance meter is a handy instrument 
to have around the workshop or 
lab. The problem is that many of 
those instruments are either ex- 
pensive or terribly inconvenient to 
use. We recently had the pleasure 
of examining an instrument that 
fits neither description. It is the 
Krista (PO Box 3423, Torrance, CA 
90510) model 306-240 digital capac- 
itance meter. 

This is a small (7.1 x 3.2 x 1.5- 
inch, 9.9 ounce) hand-held unit. 



Measurements are displayed on a 
>i-inch, 316-digit LCD readout. 
Controls are simple, but to the 
point. They consist of a front-panel 
on/off switch and a front-panel 
ZERO ADJUST control. The instru- 
ment is not auto-ranging. Eight 
ranges from 200 pF to 2000 jjlF full 
scale are selected, using a series of 
pushbuttons located on the side of 
the case. 

Capacitors can be tested in one 
of two ways. Smaller capacitors 
can be plugged directly into a set 
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Good idea! You told us you wanted to build 
larger projects. And, that you needed big- 
ger breadboards to build them. Well, our 
two new A P PRODUCTS All Circuit 
Evaluators are just what you had 
In mind. 
The ACE 245 has 25% more capacity 
than our previous largest bread- 
board. It has a circuit building 
matrix of 4520 solderless, plug- 
in tie-points. And, if bigger 
is better our new ACE 254 
has a circuit building 
matrix of 5424 
solderless tie-points. 
For the 
A P PRODUCTS 
daaler near you 
call TOLL FREE 
000-321-9668. 
(In Ohio, call 
collsct 
(2-16)354-2101.) 



AP PRODUCTS INCORFtlRATED 

9450 Rneneede Dr. • Box 540 

Mentor, Ohb 44060 

[SI 6] 354-2101 

TWX: 810-425-2250 

In Europe, contact A P PRODUCTS • GmbH 
Bffitrrleswea 21 • 0-7031 Weil 1 • West; Germanttr 
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of spring-loaded test terminals on 
the front panel. Larger devices can 
be tested, using a set of leads (sup- 
plied). Those leads plug into the 
front of the unit directly below the 
test terminals. The connectors 
used are of the recessed type for 
safety. 




Specifications 

The eight full-scale ranges cov- 
ered by the unit are 200 pF, 2 nF, 20 
nF, 200 nF, 2 ixF, 20 ixF, 200|xF, and 
2000 jjlF. The accuracy, which is 
specified at 25°C±5°C, is 0.5% of 
the full-scale reading±1 least-sig- 
nificant-digit; that specification is 
valid for the 200-pF to 200-^l,F 
ranges. For the 2000-tLF range, the 
accuracy is claimed to be1% of full 
scale ±1 least-significant-digit. 

The device is powered by a 9- 
volt transistor-radio-type battery. 
The specified power consumption 
is 3-4 mA. The expected battery 
life is 200 hours if an alkaline type 
is used; 100 hours for a carbon- 
zinc unit. A low-battery condition 
is indicated by a lobat annunciator 
on the readout. The specified op- 
erating environment is 0°C to 40°C 
(32°Fto104°F) and a maximum rela- 
tive humidity of 85%. 

Use 

The meter is extremely easy to 
use. All that needs to be done is 
turn on the unit, select the appro- 
priate range, zero the display, in- 
sert the capacitor into the test 
terminals (or use the test ieads in 
the case of larger units), and read 
the value on the display. The units 
of the displayed reading are the 
same as indicated by the selected 
range switch. If the value of the 
capacitor is completely unknown, 
such as in the case of unmarked 
units, simply start at the lowest 
range (200 pF) and work upward 
continued on page 92 
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ELECTRO IMPORTING CO. CATALOG. 

This reprint of the historic 1 76- page catalog 
No. 20 gives you an accurate look at the state 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1 000-fvlile Receiv- 
ing Outfit. You can get your own copy of this 
modern antique, profusely iliustrated. for only 
$4.95 plus $ 1 , 00 P&H . Order yours from R-E 
BOOKSTORE, Radto-Eiectronics, 200 
Park Avenue South, New York, NY 10003. 




FREE 1984 ELECTRONIC TOOL & IN- 
STRUMENT CATALOG is packed with over 
5,000 quality technical products for assem- 
bling, testing and repairing electronic equip- 
ment. All products fully illustrated with 
photographs, detailed descriptions and pric- 
ing to allow for easy ordenng by phone or 
mail, l\/lost orders are shipped within 24 
hours. 100% satisfaction guarantee. CON- 
TACT EAST, 7 Cypress Drive, Burlington, 
MA 01803. (617)272-5051. 
CIRCLE SO ON FREE INFORMATION CARD 




SATELLITE CONTROL CABLE— NEMAL 
ELECTRONICS has designed a new series 
of combination cables for TVRO installations. 
These cables provide all necessary wires for 
signal, motor and receiver power and sense 
circuits together in one direct burial jacket. 
TYPE-1 RG-59 f 9 conductor (2-1 8gu) 
$495-1 000', TYPE-2 RG-59 -I- 11 conductor 
{2-12gu} $689/1000', TyPE-3 dual RG-59 -h 
11 conductor (2-12gu) S379n000', all made 
with milspec RG59, 96% copper shield, 
tinned drain wires. Over 500 types of cable, 
connectors, SI^ATV products in stock. Autho- 
rized distributor KIngs-Amphenol-Columbia. 
NEMAL ELECTRONICS Inc., 12240 N.E. 
Uth Ave., N. Miami, FL 33161 (305) 
893-3924. 
CIRCLE 96 ON FREE INFORMATION CARD 




CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 X rate $605 per eacti insertion. 

• Reaches 21 5,460 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at not 
additional charge. 

Call 212-777-6400 to reserve space. 

Ask for Arhne Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS, RADIO-ELECTRONICS, 
200 Park Ave. South, New York, NY 
10003. 







MODERN ELECTRICS, l^iniature souvenir 
of the first publication ever produced by Gems- 
back Publications, This issue appeared in 
April 1 903— just 75 years ago. You can own 
your own reprint of this unique first edition for 
just S2,50 plus 75G P&H. Its available from 
R-E BOOKSTORE, Radio-Electronics. 200 
Park Avenue South, New York, NY 10003 



Electraiiics MIM 





DIGITAL BOARD TESTING COURSE— This 

18 lesson course, including lesson books, 
cassette tapes, and workbooks, will give you 
the information you need to enter the field of 
test engineering and to learn the latest tech- 
niques used in automatic test equipment. 
Earn your certificate from the Test Engineer- 
ing institute. Check/M.O./iV!astercarcl/Visa. 
$450 pius shipping. 10 DAY NO RiSKTRiAL. 
Logical Solutions, Inc, 1799 S. Win- 
chester, Suite 201, Campbell, CA 95003. 
(408) 374-3650. 
CIRCLE 46 ON FREE INFORMATION CARD 



VIDiO 

TECHNIQUES 



APPLIANCE REPAIR HANDBOOKS—I 3 

volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances {air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments, S2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard. IL 60148, 1-{312) 932-9550, 

CIRCLE 92 ON FREE INFORMATION CARD 



California- DC Regulated Switching Power 
supply ■(■ 5v dc @ 5 amp -(- 12v dc @ 2 amp 
■H2v dc ® 1.8 amp -12V dc @ .5 amp 
115-230V ac input, fused. EMI filtered. 
Removable DC Power Harness and Sche- 
matics Included, 7.4" x 6.2" x 1.7" hi New 
units, identical to the KepcoiTDK Supplies 
as seen at $59.95. 
$37.50 ea. freight pre-paid In U.S. 
1-800-327-7182 Power Plus. 
(Gall for Quantity Price) 
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SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Slnewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $1,50 first class P&H. Info $2.00, refun- 
dable. RANDOM ACCESS, Box 41770-R, 
Phoenix, AZ 35080. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 X rate $605 per each Insertion. 

• Reaches 21 S, 460 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Ivlail materials to: mini- 
ADS, RADIO-ELECTRONICS, 200 Park 
Ave. South, New York, NY 10003. 



TIMEX,'SINCLAIR 1000, 1500, 2068, ZX31, 
SPECTRUM PRTR l/F— A Centronics paral- 
lel printer interface. Order PRTlF: $50, 
EPROMMER— Programs 2716, 2732. 2764's 
Order EPRI^R: $75. Softwam tor TS2068, 
Spectrum: ASM/DSM— A full featured as- 
sembler/disassembler. Order ASMDSM; 
$40. TEXTEDIT— A very complete editor, In- 
cluding 64-co1umn mode. Order EDIT: $40. 
When ordering, specify type of computer. 
I^^oney orders or C.O.D. only. Send to RE- 
SEARCH SERVICE LABORATORIES RO, 
80x19124, OKC, OK 73144. 

CIRCLE 10 ON FREE INFORMATION CARD 




FREE CATALOG OF HARD-TO-FIND 
TOOLS is packed with more than 2000 quali- 
ty items. Your single source for precision 
tools used by electronic technicians, engine- 
ers. Instrument mechanics, schools, labora- 
tories and government agencies. Also con- 
tains Jensen's line of more than 40 too! kits. 
Send for your-free copy todayl JENSEN 
TOOLS INC., 7815 46th S1„ Phoenix, AZ 
85040.(602)968-6231. 
CIRCLE 37 ON FREE INFORMATION CARD 



ZENITH Z-TAC CABLE TV. DESCRAMB- 
LER. Brand new tag-along. Positive and 
negative video $225.00 pius 5% shipping and 
handling. Visa, MasterCard, C.O.D. accept- 
ed. For Complete Information and our Cata- 
log send $5.00 to R&M DISTRIBUTORS, 
P,0. Box 26S-R15, Boston, Ma. 02190. (617) 
871-5838. 

CIRCLE 24 ON FREE IMFORMATION CARD 



THE LE COUNT 24 is a unique satellite an- 
tenna positioning system because It is the 
first do-it-yourself system, and it is the only 
low voltage AC (QUITE) system on the mar- 
ket today. Retro Fit motor and 4 digit control^ 
power unit is available direct at $239,95, 
Motor unit alone is 109.95, counter as add on 
unit: 135,00, THE SPACEAGE ELEC- 
TRONICS CORP,, P.O. Box 15730, New Or- 
leans, La. 70175, (504) 391-7210. 

CIRCLE 23 ON FREE INFORMATION CARD 
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New Ideas 



Pulsating doorbell 
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CONVENTIONAL DOORBELLS CAN 

often fail to get your attention. 
That can inappen when you are in a 
remote part of your house, such as 
your basement or attic, or when 
there are other loud noises, such 
as when you are working with 
power tools. While it is possible to 
replace your doorbell with a loud, 
pulsating buzzer, such buzzers 
will pulsate only as long as the 
doorbell button is pressed. In ad- 
dition, they can be rather expen- 
sive. However, as we'll see, there is 
a better solution. 

Figure 1 shows a simple doorbell 
circuit that, when activated, will 
emit a ioud, pulsating sound. The 
circuit is easy to build and uses 
readily available parts. Unlike 
other doorbells, this one will con- 
tinue to sound for about VA 
minutes before it automatically 
turns off. An additional feature of 
the circuit is that it will automat- 
ically shut off if the door is opened 
before the VA minutes is up. 

How it works 

The operation of the circuit is cen- 
tered around transistor Q1 (a 
2N3819 general-purpose FET) and 
IC1 (a 555 timer configured as an 
astable multivibrator). The door- 



bell circuit is powered by two 
power supplies, 12- and 18-vo!ts 
DC, made from several batteries. If 
you don't like the idea of using 
batteries, you can, of course, use a 
DC power supply. 

Capacitor CI determines the on- 
time for the buzzer, while D1 
provides a discharge path for that 
capacitor. When SI (the doorbell 
button) is closed, C1 charges to 
the supply rail and a voltage is ap- 
plied to the gate of transistor Q1, 
turning it on. Turning on Q1 
provides a ground path for the rest 
of the circuit. With Q1 on, current 
flows and a trigger pulse is de- 
veloped at the junction of C2 and 
RT. That trigger pulse is applied to 
pin 2 of I CI, causing it to begin the 
timing operation. 

The output of I CI (at pin 3) is 
used to turn relay RY2 on and off. 
Here, the output is used to sink 
current. When that output is low, 
current flows through the coil; 
when it is high, no current flows. 
As the output of the 555 is chang- 
ing states rapidly, the relay con- 
tacts open and close repeatedly. 
The relay, of course, controls the 
soundingof the buzzer, so that it is 
continually being turned on and 
off, causing the pulsing effect. 




When CI has discharged (timed 
out), the gate voltage is removed 
and Q1 turns off, effectively open- 
ing the signal path and turning off 
the buzzer. But, as stated earlier, if 
the door is opened before that 
time, the buzzer automatically 
shuts off. That action is caused by 
S2. When the door is opened, S2 
closes and shorts the charge on CI 
to ground. That removes the Q1 
gate-voltage and turns the tran- 
sistor off, cutting off the path to 
ground. Switch S2 (Radio Shack 
49-496, or equivalent) is a magnet- 
continued on page 102 



NEW IDEAS 

This column is devoted lo new ideas, cir- 
cuits, device appiicaliors, construction tech- 
niques, helpful hints, etc. 

All putjlishecl entries, upon publication, will 
earn $25. In addition, for U.S. residents oniy, 
Panavise wiil donate their model 333— The 
Rapid Assembiy Circuit Board Holder, having 
a retail price of S39.'95. it features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 

i agree to the above terms, and grant 
Radio- Electronics Magazine the right to 
publish my idea and to subsequentiy re- 
publish my idea in coilections or compilations 
of reprints of similar articles. I declare that the 
attached idea is my own originai material and 
that its publication does not violate any other 
copyright, i also declare that this material has 
not been previously published. 



Title of Idea 



Signature 



Print Name 



□ate 



Street 



City State 

Mail your idea along with this coupon 
to: New Ideas Radio- Electronics, 
200 Park Ave. South, 
Hew York, NY 10003 



Zip 



FIG. 1 
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AMERICAN SURPLUS TRADING? l^rT^Xif"""""""""' 
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We warehouse 60,000 
items at American 
Surplus Trading— expen- 
sive, often hard-to-find 
components for sale 
at a fraction of their 
original cost! 

You'll find every part 
you need— either brand 
new, or removed from 
equipment (RFE) in excel- 
lent condition. But quanti- 
ties are limited. Order 
from this ad, or visit our 
retail showroom and find 
exactly what you need 
from the thousands of 
items on display Open 
Mon.-Sat., 9-5, 



THERE'S NO RISK. 

With our lull 90 day warranty, 
any purcttase can be returrtcd for 
any reason tor full credit or retund. 



J. LASER SCANNER 



Contains an assc^rEment of optical 
elements Ihat can be used (or many 
purposes. Includes: front surfaced 
and partially silvered mirrors, plastic 
double convex magnifying tens [12" 
focal lengthj, two-faced mirror, plus 
others. The heari of I tie unit is a 2- 
tier mutti-mirrored rotating assembly 
witti ball bearing shaft, consisling of 
two decks. It would be suitable as a 
rotatable reflector (wllti a tighl source 
and a low speed motor), giving a 
''disco" effect. All of Ihis and more ffi 
housed in a heavy cast white metal 
enclosutB 14"L x 11 'fc"W n 9'H. 
Opens easily with a screwdriver 

$39,95 RFE 



S. 19 COLOR 
X-Y DISPLAY 




Originally designed lor use In Atari 
coin -operated games Contains a 
19VLUP22 3-gun color lube, locus 

and brightness controls. Has elec- 
tromagnetic deflection and solid 
slate cifcullry with three "Z" amp[ 
inputs (red, green, blue). Ideal 
for arcade replacement or. with 
the addition of external circuitry, 
for color graphics display. 

$129.00 NEW 




A. 160 CFM BLOWER 




e^j"H X 6™te'Wx 8Vio-D. 
Air Outlet: S'H x 3=fe"W. 
115VAC 60HZ. Used in 
heating, ventilating, and 
extiausling. 59^95 pp^ 
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E. WINDJAMfiflER 
BLOWER 

Creates 

high volume 
of air at 
low pressures, 
or light vacuum 
for small enclosures. 
120VAC, eOHZ, 1 5am p., 
3400flFH^. Vacuum 
approximately 12" of H20 at 
■O" CMF. 9" of H20 at 
25CFM and 2" of H20 at 
52CFM wiih pressure side 
open. Air flow speed 3" 
from outlet, 6000 ft. per 
minute. Inlet at top: i^W'L, 
Outlet at side: 1"L Dim: 
7Vj"H k gVj'Dia. 

S59.95 RFE 



K. 



HIGH QUALITY 
INTELLIGENT 



KEYBOARD 




60 Key Typewriter Layout 
Ulilizes 8041 8 bit 
microprocessor. 8243 10 
expander. 2316 ROtifl and 
more. Charcoal grey key 
caps with sound transducer. 
Power requiremenl: 5 VDC. 
26 pin tieader connector 
Mir: Brothers Ind. Lid. 556- 
504 $14.95 NEW 



B. 35 CFM SPRITE FAN' 

Compact 3VsV For^^^ 
cooling equipment 
where space is at a 
premium. Universal 
mounting, reversible air 
flow. 115VAC. 60HZ. Dim: 
3Vj" sq. xI-^'D. Rotronor 

^l"'^- $6.95 BFE 



F. DC STEPPING 



MOTOR 



»■ 



2 Pfiase-.* wire lype. Shall 
advances 200 sleps/Rev.. 
1 .8 dag. step. Input: 1.8VDC 
(f^ 2.8 amp. 65 deg. C rise. 
tralding torque 72 ozlirt. 
Dim: S^ts'L x 2=¥io-OD. 
Shaft: V4" Dia. x^.i"L 
(i^ounls on 2^16 " plate, 15" 
wire leads, f^lr: Superior 
Electric #11,1061 FF-6201B 

S37.S0 NEW 



L. RESET TirUIER 
0-30 minutes 



Synchronous. 

motor 

driven. 

provides 

accurate & 

adjustable 

"off" delay liming. 1 min. 

minimum selling. Selling 

knob calibrated in 2 minute 

increments. 120VAC. 60HZ. 

3%-Lj(2=/is"Wx3!Vj"H. 

Base mount. Mfr: Eagle 

Signal *BR19A601 

$24.50 NEW 




115 CFM MUFFIN FAN' 




Metal frame with 5 higPi- 
Impacl plastic blades. For 
cooling HiFi, electronic 
equipment, computers, etc. 
Mounts for Inlakeor 
Bxtiaust.llSVAC, 60HZ. 
Dim:4'Vie" X 1'fc"D. 

S7.95 RFE 



G. AC SYNCHRONOUS 
STEPPING MOTOR 



12DV,60HZ, l.lamp. 
72RPM. Torque 700 oz/in. 

Continuous duty, rapid 
starling/stopping and 
reversing. Stainless sleel 
keyed shaft: 'fc'Dla. x 2'L. 
Dlm:4V..- Dia. x7'/j-L, Mir: 
Superior Eleclrlc *SS400- 
1122U $39.95 RFE 



M. HEATER/HOT PLATE/ 
AtR WARMER 



Consists 01 a 5" Ola. l.SkW, 
120V healing elemeni, casl 
into a mulli finned, heavy 
white metal radiator: Dim: 
8'sq. x11'fc"H.2-Hole 
mounting. Mfr: Electromode 

$14.95 NEW 



D. VACUUM PUMP 

.^^ & MOTOR 




Rotary vane pump, 
oil- less. 4CFM/15PSI max. 
(or 26" HG). Direclly 
connected 10 a (GE VaHR 
162SRPM, 115VAC/60HZ1 
thermally protecled motor. 
Mounted on a metat base. 
Mir; GES Gast 

$39.95 RFE 



H. CONSTANT VOLTAGE 
TRANSFORMER 

Protect your 

computer from 
voflage surges. 
Save your 
programs from 
crashing. SOOVA- 
provides 120V/ 60 HZ 
continuously, with input 
variations as great as -1- / - 
IS"**. Inpul voltage: 95-130 
or 190-26OVAC. 60HZ. 
(accepts either voltage) 
Dim: e'he'H x 7zs/a2"W X 
12^/ie"L 

l^lr Sola. S99.00 NEW 




N. 24V @ 6 Amp 
DC POWER 
SUPPLY 

Industrial 

qualily- 

regulated, 

providing 

variable 

output from 

20-28VDC. Input: 105-125 

VAC. 60HZ. Compact solid 

slale package with integral 

heal sink. AC fuse 

protection, terminals are 

qijick- connect slide on lype. 

Dim:4"xa'/j" x7^.rD. 

$19.95 RFE 




PUMPS— COMPRESSORS-- BLOWERS— MOTORS— POTENTIOMETERS— COUNTERS 
TIMERS— RELAYS— VOLTAGE REGULATORS— POWER SUPPLIES 



12V BATTERY 
PACK-NICKEL 
CADMIUM 




Pkg. o( 

1D-1.2V AA cells. 
Delivers 12V 0, 45Dma- 
Recharge rate 45mA. 
16-18 hours. Case with tab 
output connections. Dim: 
2i/i6"Hx1Va' x2>Vi!,"L. 
Mfr: GE 1*123233 or equiv. 
S5.95 RFE 



P. TIMEX SINCLAIR 
1000 COMPUTER 




Factory 

returns. 

TV tested. 

Utilizes 

2E0A CPU (socketed) 

2016P and other chips. 

$14.95 RFE 




9.3 o2. magnet, 
20 watts RiitS. 
Frequency re- 
sponse: 50-18,00OHZ, 
Free air response: 86HZ. 
6 Ohm. Voice coil Dia:1". 
S15.00/pair NEW 



R. MAGNETIC 

RECORDING TAPE 



Pre-re- 
corded bulk 
erased, by a 
variety of manu- 
facturers such as: Ampex, 
3M. or Scotch. 7" Reels. 
1800 ft,— 1 mil. 2400 fl— 
.75 mil. Bakers Dozen 

13 reels/ $9.95 




American Surplus Trading f,^,^°i!^^/^"°°"^ "^^ °™" 



AMERICAN SURPLUS TRADING, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 

n f^y ctiflck or money order is enclosed 

D Charge rny credit card 
Prtc« "^ " " 



YESI Please send me ttie following items: 

Qfturlptlort 



A.B.C, 
•tc. 



How 
liltny? 



=BEE CATALOG of 

Sesser>t^.tti 
every order. 



Tolil 

1 S^vipping and nandlin^, wo slip UPS unless 
\ olhflTwiSD specified. Add S3 plus IDOta lolai 
Canada SSplugPPcosI Ciia^ge only 
Sales Tax (N J residenlsomy. 
please add S^ dl lolai) 
OBDEH TOTAL 



ToUl 



MINIMUM 

ORDER 

SIS. 



Dvisa 
Card Na 


Dliilasta) Card 


RE-94 


Eitp OeEa 


Signature 


Telephone 


Area Code Number 




Na'ne 


Address 


Cily 


siaie 


Zip 





AN inquiries and hm catalog requests call 201-339-2710. 
For all phono orders, call TOLL-FREE 800-228-2028 ext. 825. In Nebraska, 800-642-8300 ext. 825. 
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New Products 
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CRAPHtC EQUALIZER ANALYZER, 

the Pioneer model SG-50M, is a 
ten-band graphic equalizer that 
has been combined with a spec- 
trum analyzer to evaluate and indi- 
cate the acoustic settings for any 
room. 

The model SC-50M uses its own 
microphone and a built-in pink- 
noise generator to determine 
electronically the most desirable 
acoustic settings for the room in 
question. It then indicates ideal 
frequency-output levels on a large 
fluorescent display. Settings are 
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Piatt introduces the ultimate static-free circuit board case? 

Circuit boards can now be transported safely from job to 
job with protection from electrostatic discharge (ESD) as well 
as cushioned protection from shock and vibration, 

Piatt's circuit board case is made of lightweight, handsome 
jet black static free cotton duck and RCAS™ 1200 Pink Poiy 
anti-static end shells. 

Inside, drcuit boards are further protected from damage 
and degradation in a compact, static-free, cushioned environment. 

The adjustable separators make it possible to carry a 
number of circuit boards of varying sizes. 

So, if you're looking for a way to safely carry sensitive 
circuit boards, remember Piatt's case won't give you any static. 

Write or call Michael Piatt for 
complete information on our great 
new circuit board case and full 
line of tool cases, ■ LUGGAGE 

PendinK Professional cases for business and industry 

2301 S. Prairie Ave,. Chicago, III. 60616 

Toll free number; 1-800-222-1555 
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piatt 



Electric Mini -Drill 

This precision electric mini-drill is ideal for 
prototype work; P.C. board revision and 
redesign, solder removal; lead hole 
cleaning; grinding and polishing. 
Comes supplied with 
detachable finger 
guard and 6 
collets: 




EDG-OZ 




Use with transformer EDG-03 



DAVLE TECH INC. 

ELKIRONC TOCXS & /4CCEffiORIES 

■w ? 05 a^inr.l PJiU-c F^ii, L.fWi! NJ OWIO USA TW ?01-?96,1720 
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made manually, and can be ad- 
justed either by following the visu- 
al recommendations or by setting 
them for individual tastes. 

The model SC-50M uses 10 slid- 
ing frequency controls for precise 
tonal adjustment. Each control is 
illuminated by its own LED for 
quick and easy visual reference. 
The suggested price for the Pi- 
oneer model SC-50M is $259.95.— 
Pioneer Electronics, 1925 E. Do- 
minguez St., Long Beach, CA 
90810. 

DIGITAL PANEL METER, the model 
X-34Thnftmeter, is an LED- read out 
digital panel meter with a 0.5-inch 
depth behind the case. The 3^/2- 
digit, 2000-count meter features 
automatic polarity indication for 
positive and negative input volt- 
ages, out-of-range overload in- 
dication, and accuracy to 0,001 
volt. 




CIRCLE 122 ON FREE INFORMATION CARD 



The 0.563-inch LED readout, 
with programmable decimal 
point, is readable from 30 feet. The 
meter is designed for scientific 
analytical equipment, medical 
equipment, and test and process- 
control equipment, as well as ap- 
plications for hobbyists and elec- 
tronics experimenters. Calcula- 
tion.s involving meter loading are 
eliminated, in most cases, by the 
high-impedance input. 

The model X-34 Thriftmeter 
comes with a case, red readout- 
filter, and mounting hardware, and 
is priced at $38,50, — Non-Linear 
Systems, 533 Stevens Avenue, So- 
lana Beach, CA 92075. 

TEST LINE SIMULATOR, model 
TLS-2, is designed to provide a 
telephone/telephone system in- 
staller a means to perform opera- 
tional and functional checks of 
telephone and system installations 
when central-office lines are not 
available. 
The model TLS-2 includes the 
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following features: It provides 
loop and ground-start operation; 



two lines are provided with sepa- 
rate battery feeds; it accepts tone 
and rotary input; it has a unique 
station number for each line; 
there is a ringing-voltage source 
with short-circuit protection, and 
there are three ways to apply ring- 
ing to on-hook lines. The TLS-2 
sells for $290.00.-Teltone Corpora- 
tion, 10801 120th Avenue, NE, PO 
Box 657, Kirkland, WA 98033. 

TEST SET, model HX-93, is de- 
signed for testing installed cables. 



For Quality zVi or 41/2 Digit Hand-Held DMMs 




FULL FUNCTION DMMS WITH THESE MOST WANTED FEATURES . 



Full Measurement Capability 
6 kV Transient Protection 
Double Fusing System 
Audible Continuity Indication 
Diode Test Function 
User Engineered Range/Function 
Selector Knobs 



.- Large, Easy-to-Read LCD Display 

►-• High Impact ABS Case 

►^ 2-Way Tin Stand 

^^ Extended Battery Life 

►- UL Recognized Test Leads 

V- Full Line of Optional Accessories 

i' Full Simpson Warranty 



AT LEADING ELECTRICAL/ELECTRONICS DISTRIBUTORS 




^ 
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SIMPSON ELECTRIC COMPANY 

A Kaiy Industries, Inc. Subsidiary 

853 Dundee Avenue, Elgin, Illinois 60120-3090 

(312)697-2260 . Telex 72-2416 

Cable SIMELCO 
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The unit features interchangeable 
adapter plates for one cable end, 
while the remote cable end con- 
nects to a passive connector 
block. All lines are checked eiec- 
tronically for shorts and opens, as 
well as miswires. Testing can be 
initiated at either end; a pass/fail 
indicator is included on the re- 
mote-connector block. 

Spring-loaded probes on the 
tester assure reliable connection 
to the adaptor plates. The mode! 
HX'93 is priced at $1195.00.— Hol- 
lex. Inc., 81 W. Wyoming Avenue, 
MA 02176. 



INTERFACE, model 200-C488, is an 
IEEE-488 GPIB (General Purpose 
/nterface 6us) interface that 
provides talker-listener functions 
for the full series of Bertan's ex- 
panded 205A/210 laboratory high- 
voltage power supplies now avail- 
able. (Those supplies have output 
voltages to 75 kilovolts and output 
power to 250 watts.) 
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Commands that are imple- 
mented via the interface include 
output-voltage setting, voltage 
limit, and current limit. In re- 
sponse to a controller request, the 
interface supplies power-supply 
status and output data. It can be 
programmed to automatically shut 
down a power supply and request 



service for an overvoltage or over- 
current condition. 

The model 200-C488 interface is 
priced at $1,000,00.— Bertan Asso- 
ciates, Inc., 3 Aerial Way, Syosset, 
NY 11791. 

SATELLITE RECEIVER, the System 
70, features detent tuning, polarity 
control, a signal-strength meter, 
built-in modulator, scan tuning, 
and wide and narrow audio-filters. 
It is available either as the standard 
model 70x or the stereo version, 
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model 70s, which decodes both 
matrix and discrete stereo sound. 
The System 70x is priced at 
$750.00; the System 70s costs 
$900.00.^ — Lowrance Electronics, 
Inc., 12000 E. Skelly Drive, Tulsa, 
OK 74128. R-E 
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100MHz8-TRACE 
4 CHANNEL 
DUAL TIME 

MODEL 1590P 

• 100 MH.T tfispanse arid 3,5rvs rise lime 

• ISO MH/ respnnseat 6dB • ImVWiw 
Faon sansilivuv to 100 MHj • 5(fflm WO'Vi 
sicjn casdiide senanvily • Sns/cJtvision 
sweep rale ^^ilM lOii (Tiagnilier • Four-mpuE 
fjp^raliHn provides Ir^er views or tour sep- 
arate -n purs • Se'Bctabie 1 MO or 50Q irrpufs 

• Adeinate trriieoase ooeraiior^ • 7.0 MHz 
bflndwidth (imiier lor besi viev^ ot low tre- 
quency signats • LigJisecf function pustiDtit 
tons empioytng electronic switctimg with 
nonyofalive » inc^iudes nrobes 



100 MHz, DUAL 
TRACE, DUAL 
TIME BASE 

MODEL 1580 

• 1 mVj []rv sensinuily • 23 caJibrated 
sweeps ■ fieclangular CRT with internal 
cjraiJctJte and scafe illumination • Signal De 
lay Line • Vioeo Smc Separators • 20 MHj 
Limilei ■ X Y Operation • Z axis Inpul • 16 
iiV Aceelecaiing Vottage • XIO Sweep Mag 
niJjc<itKjn ' Delayed Sweep'Dkial Time Base 
■ Singfe Sweep ■ V Mode - (display two 
signals unrelated m Irequency ■ Sum and 
Dilieience Capability • Cbannel ' Ojtpui 

• Includes Probes 



•«»ia 



^4S9^^^'"$U99 



QJOyGJDTfEEG] 



60 MHz TRIPLE 
TRACE 

MODEL 1560P 

■ \ mvy<3v sensitivily ■ 22 calibrated sweeps- 

• Reciamigular CRT wilh "nternat graltcule 

and scale iljumnnalian • Signal De^ay Line 

• Vfdeo Sync Separators • X V Operation 

■ Z Axis Inpul ' \%\C\i Acc&leraiing Vol lags 
»■ XIO Si^eep Magnjficalion *. De^aved 
Sweep iDua) T<mo Base • Ssrigle Sweep 

• Aulo Focus .■ V Mooe displays (wo S(g 
nal$ unretaled m kequency • Sum ^ Differ 
enco Capatiiliiy ■ Includes Probes 



1t^ 



$g99 



9^ 



40 MHz DUAL 
TRACE 

MODEL 1540P 

• imVMiv spnsHiviiy • 21 calibraled swee^ss 

• Reclangijia^ CRT wilh internaJ gralicuie 
and scale (Hiimmflhon ■ Signal Delsy Lir^t? 

■ Video Sync Separalors* X V QpeiaEton 

• Z A)<[S InpLd • 13 kV Acceleralmg VdlHge 

■ XlO Srtiecp MagniiicalKin • Detayerf 
SweepyOual Time Base • S^rvglc Sweep 

• Agio Fpcus • V Mode disptays l*o sig- 
nals un*elaled vn [requgncy • Surr^ & Diflei 
ence Capabilily • Chafinel 1 Oulpu: • In 
eludes^ Probes 
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ELECTRONICS 

770 Amsletdam Ave.. New York. NY 10025 
■ Write 1or FREE 112 page Catalog ■ 



SHIPPING CHARGES 

For Orders AOQ 

S25 '00 si.so 

5100 IbOa S8.50 

S500 - S?50 S10.SO 

$750 and up tlS.OO 

P-ncei Kill SJO 00 

MASTEH CARU* VISA 



Send Purchase Order. Check. 
Money Order or C 0.0 

or Call Toll Free 
800-223-0826 

in NY State (212)866 5580 
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Here's a unique project that uses sound to detect motion. Use it with a burglar alarm, a door 
opener, or in a number of other applications. 



DAVID M. BENZEL 



IN IHIS AKIK I.I,. Wl.'l L 111: I.UOKINfi Al A 

Uvw-a)sl motitjn-iJciL'Ltor sonsiir suitiible 
tor ;i wide varieiy ot applications. Among 
tilhcr ihiiigs. ihc piojcLl cun hi; used lo 
detect invruder.s, turn on ilic lijjhts when 
sinntione enters u roiini, or tipen a dnor 
when it is approuthed. Presently, live ol 
the units. Lonirolled hy a KIM computer, 
lire heiny used in various rooms ol" the 
author's home as a burglar alarm system. 
Iliey have been in use sueecssfully for 
o\cr a year. 

Theory of operation 

Ilie theory hehitid thi.s project is not 
new. In fact, the original idea for it came 
about while discussing police-radur iun- 
damentals. Tlie basic principle behind ihe 
operation of btith ptilice radur and this 
project is the doppler sliih. Most people 
ha\e observed itiat elTccl at one time or 
another. Remember that train whistle <ir 
car horn that .sounds high pitched while 
coming toward you, and drops to a lower ■ 
pilch as it moves away'.' Tliat phetionienon ' 
is caused by the doppler shift, and the 
change of frequency of the sound can he 
expressed niaihematieally for relleeiion 
troni a moving object as follows: 

, , Vm 



Vm-Vo 

where /^ is the frequency of the remm 
wave, /j; is the frequency of the source 
wave. V^, is the velocity of a sound wave 
al 7(1"^" at sea level and is equal to 111') 
teei/second, and V^ is die vclocily of the 
moving object. 

'lliat same Ibrmula applies to any type 
of wave by .substituting the correct Vj^,; 
i.e. for radar using radio wave.s, V^, is 
IH6..^0() miles per seciind. The above fivr- 
mula simply means that if a wave of 
known frequency is sent out. the reflected 
wave will be different in frequency if the 
reflecting object is moving. Tlierefore by 
having a device that is able todetermine if 



the rellccted wave is different in fre(|ucncy 
from I he one sent out. moving objects in 
the range of the device can be deteclc;l. 

'Ilie above formula provides important 
intormation for the choice of handwidths 
and cutoff frequencies. The value for/v; 
for the project was chosen as 17 kHz be- 
cause that is about where the inexpensive 
tweeters used start to roll off and because 
thai frequency is inaudible, or barely au- 



several component values in the circuit. 
Rclerrini; to My. I. a block diasiram of the 



n^i/in III ri iHsi iTi^'Ji 1 



nnplt»w*i*iitiil>j:i*>^*i.Tj*Ji 



Seven miles-per-ho 
second) is a rea.sonabl<* ... 
for a walking person. Substituting those 
values in the above equation, we can lind 
the range of return frequencies. If moving 
toward the source: 



/r = 17.000 



1119 
1119-10 



= 17153.9 Hz 



If moving away ftoni the source; 



fp, = 17,000 X 



11t9 + 10 



= 16849.4 Hz 




The above values are used to deiermine 



circuit, the high-lrcqucncy bandpass am- 
plilicrs must be able lo pass Iretjuencies 
from abiiul 16.5 kH/ tti 17.5 kil/ while 
attenuating all other frei|uencics. They 
must be able lo pass and amplify ihe 
source and re II ec ted frequencies, while 
rejecting oilier tones such as talking, out- 
side noise, etc. 'Ilic low- frequency ampli- 
fier tjmst be able to pass 
the frequencies ol 17.2 
kH/', - 17,0 kHz and 17 
kHz- Ki.KkH/.. or frequen- 
cies from I) lo 2t>t) H/. 

The amount of audio 
power needed lo drive the 
transmitter and amount oj 
amplilicalion needed in the 
receiver, were delerniined 
experimentally. Iricidenlly, 
he sure to use high-frequen- 
cy tweeters capable of ojK'r- 
ating at 17 kl)/.. Do not 
- substitute small radio re- 
placement-speakers, as they 
generally do not have the 
proper frequency response. 
Ttie project was almost aban- 
j doncd in its early stages, due 
~" !o insufltcient sensitivity of 
those small speakers, 

rcuit description 

The circuit operates in a fairly siraighl- 
forward manner. Turning first to ihe re- 
ceiver ( see Hg . 2 ). the tirsi stage i s a h igh- 
Q, high-gain bandpass amplifier. It 
provides a vohage gain of about 1(H). The 
active-filter components were scaled to 17 
kHz and bandpa.ss characteristics suitable fn 
to pass the desired l(i..'i kHz. lo 17.5 kHz, ."" 
while maintaining high attenuation at "^ 
higher and lower frequencies. Note the m 
decoupling circuit at R2 and CI, used to x 
ensure .stability and to isolate the op-amp £ 
from any supply noise. Capacitor C2 is S 
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FIG. 1— BLOCK DIAGRAM of the sonIc motlon-detector system. Voltages given assume an object 
located 10 feet away. 
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O FIG. 2— A TWEETER, SPKR 1, Is used as a sound-detection element tjy ttie receiver as shown In this 

£ schematic. 



used to set the high-frequency rolloff 
characteristics of the op-amp and helps 
prevent ICl from oscillating. Integrated 
circuit ICl should be a fairiy high-fre- 
quency op-amp; the same holds true for 
IC2 and IC3. If you are substituting a 
device other than the one specified, check 
the manufactures data sheet to be sure it 
has sufficient gain at 17 kHz. For in- 
stance, a 741 op-amp would not work here 
since its gain drops to a maximum of 
about 40 at 17 kHz. Impedance matching 
and voltage step-up between the tweeter 
(used here as a sound detector rather than 
a sound source) and the first stage is done 
by Tl, an 8-ohm/lOOO-ohm audio trans- 
former. That transformer is placed in the 
circuit so that the 8-ohm side is connected 
to the speaker 

The second stage is a high-frequency 
amplifier with a gain of about 100. Low- 
frequency attenuation is provided by C3 
and R3. High-frequency attenuation and 
stability is provided by C5. Power-supply 
decoupling is taken care of here by R5 and 
C4. TTie magnitude of the received 17- 
kHz signal at this point should be about 4 
to 8 volts P-P. 

If there is a moving object in the range 
of the device, there will be another ft-e- 
quency present at the output of that stage. 
In addition to the 17 kHz being reflected 
from the walls, doors and other stationary 
objects, there is also a weaker signal 
whose frequency is determined by the 
speed of the moving object. Those two 
signals (a strong 17-kHz signal and a 
weaker ±doppler signal) appear as an 
amplitude-modulated waveform. Ger- 
manium diodes Dl and D2 are used to 
detect that AM signal, much like a crystal 
radio. 

The third stage is a variable- gain low- 
frequency bandpass amplifier that rolls 
off slowly below 15 Hz and above 200 Hz. 
Those frequencies represent the average 
range of doppler-shifted frequencies as 
determined earlier in the article. That 
stage uses a potentiometer, R6, to control 
unit sensitivity; it varies gain from 1 to 
about 200. The output of that stage should 
be about 5 volts P-P, if there is motion in 
the range of the device. 

That AC signal is rectified by D3 and 
D4. The DC produced by those diodes is 
fed to an integrator. TTie integrator makes 
sure that motion is detected for about two- 
tenths of a second before setting off the 
Schmitt trigger (the fourth stage). That 
ensures that random system noise and 
room noise will not trip the unit. In addi- 
tion, by placing 06 on the input of the 
TTL Schmitt trigger, the unit will always 
power up in the "not tripped" or still 
mode. 

The transmitter circuit (see Fig. 3) is 
quite simple in operation. A 555 timer is 
used as an oscillator to produce the 17- 
kHz carrier. It is a good idea to use a 
polystyrene capacitor for C26 (the ,01 p-F 
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FIG. 3— THE OUTPUT OF the LM380, IC1, Is used to either drive a speaker In a stand'Slone system, or 
an output amplifier In a multi-unit system. 



ill the 555-oscillator timing circuit) to re- 
duce frcqueticy drift with temperature. 
The signal can take one of two paths after 
tliat depending on whether a single- or 
multiple-unit setup is involved. 

In single-unit systems, a 555 timer and 
a single LM380, or other suitable audio 
power-amplifier, are used to drive the 
tweeter directly (see Fig. 3). An LM380 is 
a high-gain audio- power amplifier capa- 
ble of producing about 3 watts of audio 
power. Other desirable characteristics of 
that amplifier are that it requires only one 
power supply, and its inputs are ground 
referenced. 

In the author's set-up, which uses units 
in five different rooms, the LM380 shown 
in Fig. 3 serves as a distribution amplifier. 
Its output is fed to a second LM380, 
which serves as an output amplifier, in 
each unit (see Fig. 4). 

The project requires 12 volts. Here, that 
voltage was derived by feeding 14.5-17 
volts from a wall -plug supply to a 12-voit 
regulator housed in the receiver case. 

One problem with that set-up is that the 
system becomes disabled if power in the 
house is interrupted. A solution to that 
problem is to supply a battery back-up as 
shown in Fig. 5. The circuit shown in that 
figure will enable Bl , a battery pack made 
up of 10 NiCd cells in series, to cut in any 
time that power is interrupted. It will also 
trickle charge the cells so that the batteries 
will not become depleted during the long 
(hopefully!) periods between uses. 

Construction 

Although there is little that is critical 
about the circuit, good construction prac- 
tices should be followed. The author's 
prototypes were built on perforated con- 
struction board and point-to-point wiring 
was used with good results. Figure 6 
shows the receiver and output-amp board 
layout used by the author. Note that R6 
and LEDl are brought outside of the box 
housing the receiver circuit and are ce- 
mented to the cover of that box. Also ^- 
watt resistors were used in the prototype. 
As those resistors can be difficult to come 
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RG. 4— IN MULTI-UNIT SYSTEMS, only a Single 
osclllator/distrlbutton-ampllfier Is used. The 
output from that circuit (shown in Fig. 5) Is ted to 
an output amplifier, such as the one shown here, 
located In each unit. 




FIG, 5— A BATTERY BACK-UP will keep Ihe sys- 
tem active In case of a power Interuptlon, 



by, we suggest using W-watt units instead. 
Here are some tips: The ground leads 
should be of heavier wire to reduce induc- 
tance. Make an attempt to separate inputs 
from outputs on the gain stages. Keep 
leads short. Make absolutely sure to use a 
regulated, filtered power supply as shown; 
remember, the three stages have a com- 
bined gain of around 1,000,000, It is a 
good idea to house the receiver in a 
shielded box separate from the transmit- 
ter. And be sure to use shielded cable from 
the tweeter to the receiver, 

C-ommon parts are used in this design, 
and they are easy to obtain from a number 
of sources. Where perfonnance would not 
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PARTS LIST 

All resistors Vt-watt, 10% unless other- 
wise noted 

R1, R4, R5— 10,000 ohms, trimmer poten- 
tiometer 

R2, R13, R29— 180 ohms 

R3, R7— 1000 ohms 

R6— 200,000 ohms, potentiometer 

R8, R9— 120,000 ohms 

RIO, R11, R27, R28~3900ohms 

R12~150 ohms, 'A watt 

R14-R17, R23— 470 ohms 

R18— 2200 ohms 

R19, R24— 1000 ohms, multt-tum trimmer 
potentiometer 

R20, R21, R25— 6800 ohms 

R22— 20,000 ohms, multi-turn trimmer 
potentiometer 

R26— 1200 ohms 

Capacitors 

CI, C4, C12— 150 p,F, 20 volts, electrolytic 

C2— 10 pF, ceramic disc 

C3, CI 5^,02 fi.F, ceramic disc 

C5 — 5 pF, ceramic disc 

C6— 220 fiF, 6 volts, electrolytic 

C7— 0.1 \iF, ceramic disc 

C8, C9, C16, C17— .0022 jiF, polystyrene 

CIO— 35 \lF, 10 volts, electrolytic 

C11, C22— .001 p.F, ceramic disc 

C13— 2 (1.F 10 volts, electrolytic 

C14, C18, C27— 10 fiF 10 voits, elec- 
trolytic 

C19— 100 fjLF 20 volts, electrolytic 

C20, C29— 1 nF 20 volts, electrolytic 

C21 — 680 pF ceramic disc 

C23, C25— ,01 (jlR ceramic disc 

C24— 22 )j.F 20 volts, electrolytic 

C26— .01 \lF, polystyrene 

C28— 100 nF 20 volts, electrolytic 

C30— 30 M.F, 25 volts, electrolytic 

Semiconductors 

IC1-IC3— LM301 operational amplifier 

IC4— 74LS14 hex Schmttt trigger 

IC5— 555 timer 

IC6, IC7— LM380 operational amplifier 

1C8— MC7812 12-volt regulator 

D1-D4, D6-D8— 1N270 or 1M34A 

05— 1N4733 Zener 

LED1— green LED with holder (Radio- 
Shack 276-019 or equivalent) 

T1— transformer, 1000 -ohm primary, 3- 
ohm secondary (Radio-Shack 
273-1380 or equivalent) 

SPKR1, SPKR2— tweeter (Radio-Shack 
40-1270 or equivalent) 

Miscellaneous: Perforated construction 
board, metal project boxes (2), cabinet 
materials (see text), wire, solder, etc. 



be compromised, the least expensive suit- 
able components were used. With careful 
shopping, the cost of building a unit 
should run about $35.00, or less if you 
have a well stocked junkbox. 

The cabinet shown here and on the 
cover was made out of acrylic plastic for 
appearance reasons. The author's pro- 
totypes, however, were made from fn 
plywood, which is cheaper and easier to h 
work with. When you make your cabinet, § 
be sure that it is large enough to accom- ro 
modate the two tweeters and the two n 
boards. The tweeters can be mounted on cS 
the front panel of the cabinet with either *■ 
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FIG, 6— THE AUTHOR'S PROTOTYPE was built on perforated construction board. Note ttiat the unit 
shown here, the recelver/output-ampllfier combination used in multi-unit systems, Is a prototype and 
differs slightly from the final design. 



screws or glue. Be sure to cut holes out of 
the front piece to allow sound to leave or 
reach the tweeters unimpeded. 

Circuit alignment 

The easiest way to align the circuit is 
with an oscilloscope, although it can also 
be done with a VOM or VTVM. 

Let's first check out the transmitter, re- 
ferring back to Fig. 3 as we go. Power up 
the transmitter with the speaker con- 
nected. If the circuit is operating, there is 
a gotxi chance a loud high-pitched tone 
will be emitted from the tweeter, so you 
may want to do this part of the checkout in 
a secluded part of your house! Connect 
your test instrument to pin 3 of the 555 
timer. If using a scope, you should see a 
12- volt P-P squarewave. If using a VOM, 
you should see about 6 volts on the DC 
scale. Moving on to the output of the 
LM380, connect to the speaker side of the 
output coupling capacitor. When using a 
scope, you should see a fairly distorted 
sinewave of about 10-volts P-P. If using a 
VOM, there should be about 3.5 volts on 
the AC scale. The level control of the line 
driver and/or output amplifier should be 
adjusted to obtain the above values. If you 
have a frequency counter, adjust the fre- 
quency potentiometer to get about 17 
kHz. If you don't have a counter, a rough 
adjustment can be inade by turning the 
frequency potentiometer so that a loud 
high pitched tone is heard. Then adjust the 
potentiometer so that the tone gets higher 
in frequency. Continue turning the pot 
until you can barely hear the tone pro- 
duced. For the average ear, you should 
now be adjusted to around 17 or 18 kHz. 



Receiver alignment is almost as 
straightforward as the transmitter. You 
probably noticed that Tl is not located on 
the receiver board. To save room on the 
circuit board, it is mounted on the receiver 
tweeter. Connecting the receiver tweeter 
to the receiver board and applying power 
to the unit, we are ready to proceed. Note: 
to align the receiver, the transmitter must 
be operating as it is the signal source. It 
will help to have both tweeters pointing in 
the same direction and away from moving 
objects. Also, try to point them toward a 
wall or surface that is no less (han 10 feet 
away. 

First of all, the DC-level potentiome- 
ters, Rl, R4, and R5 on all the op-amps, 
should be adjusted. Disable the transmit- 
ter for those measurements since they are 
DC adjustments. Starting with ICl, a 
scope or meter should be connected to pin 
6 of each respective op-amp. Adjust ICl 
and IC2 to read about 5. 25- volts DC. Ad- 
just IC 3 to get about 6- volts DC. 

Now turn on the transmitter. Looking at 
signal at pin 5 of ICl with a scope, you 
should see some indication of a 17-kHz 
sinewave. You should be able to see some 
small amount on the AC scale of your 
VOM or VTVM. Depending on your 
meter, you may need to put a l-|xF capaci- 
tor in series with the meter to block the 
DC level at the measurement points. If 
you see no signal at that point, it is time to 
adjust the transmitter frequency to obtain 
maximum signal . It will help to point the 
transmitter tweeter directly toward the re- 
ceiver tweeter. 

Assuming you have a 17-kHz signal at ■ 
ICl, we can now check out IC2. Connect 



your scope or meter to pin 6 of IC2. You 
should see several volts of i7-kHz signal 
at that pin. Next we'll set the 555 frequen- 
cy and the transmitter-output level. Point 
both speakers in the same direction, away 
from nearby objects. Observing your 
scope or meter, make sure the signal level 
is less than 7 -volts P-P on the scope or less 
than 2.5-volts RMS on the AC meter. Ad- 
just the transmitter-level control to obtain 
those voltages. Now adjust the transmit- 
ter-frequency control for maximum in- 
dication on your scope or meter That is 
the final setting for the frequency potenti- 
ometer Be sure to have the level potenti- 
ometer set for about 7- volts P-P at IC2. It 
is interesting at this point to observe the 
amplitude modulation of the 17-kHz sig- 
nal that is caused by movement. 

On to the final amplifier stage. Detector 
diodes Dl and D2 and the following low- 
frequency bandpass filter feed a signal to 
IC3 that is proportional to the low-fre- 
quency amplitude variations of the 17- 
kHz carrier, IC3 amplifies that voltage to a 
useful level. Connect your scope or meter 
to pin 6 of IC3 . With the sensitivity con- 
trol set to mid-range, you should see 
about 1-volt P-P or !^-volt RMS, which 
represents circuit noise etc. Moving your 
hand in front of the speakers should cause 
the output of this stage to hit both rails. 
Your scope should see a squarewave down 
to about 1 volt and up to about 11 volts 
when a moving object is near the tweeter. 
An AC voltmeter should see greater than 3 
volts with nearby movement. 

The last stage of the receiver is a 
74LS14 Schmitt trigger, IC4. Its signal 
comes from diodes D3 and 04, which 
rectify the low- frequency AC of the pre- 
vious stage. The output of the diodes is 
connected to an integrator, which is con- 
nected to the input of the 74LS14. If all is 
well, when the voltage at that point 
reaches about 1.7 volts, pin 4 of IC4 wUl 
go high and LEDl will light, indicating 
movement in front of the detector. 

Interfacing 

Interfacing the unit to the outside world 
is a matter of preference. Using an intrud- 
er alarm as an example, the easiest way to 
do something useful with the circuit 
would be to connect the output directly to 
a "noise maker" of some type. You would 
probably want to have an outside hidden 
or key switch to turn the unit on or off 

A more sophisticated approach would 
be to drive a one-shot (possibly made 
firom the unused sections of the 74LS14 
and some capacitors) to keep the alarm on 
for a minute or so to ensure that the intrud- 
er leaves! In the author's home, a KIM 
computer and interface provides power 
and monitors the outputs of five units. A 
one-key code on the KIM keypad enables 
the units when the house is empty, and a 
six-key code turns off the units when the 
house is occupied. R-6 
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Electronic Measurements 
In Medicine 



Ray Fish, Ph.D., M.D 




Learn all about the measurements, electronic 
and otherwise, that doctors use to monitor the 
health of sick or injured patients. 



A VARIETY OF ELECTRONIC MEASURE- 

ments are made on people who are ill or 
injured. Those measurements tell the phy- 
sician, nurses, and other heahh-care per- 
sonnel much needed information about 
the condition of the patient that would not 
be obvious from outward appearances. 
This article will discuss some of the mea- 
surements that are routinely used in many 
hospitals today. 

The first article in this series described 
the anatomy (structure) and physiology 
(function) of the heart. The manner in 
which electrical signals originate in heart 
cells and cause contraction of heart mus- 
cle was described. Problems with heart 
rhythm, including cardiac arrest, were 
discussed. This article will go into more 
depth in telling how electronic instru- 
ments are used to measure the effec- 
tiveness of cardiac (heart) and pulmonary 
(lung) functions. The importance of mea- 
suring blood pressure, as well as blood 
flow, pH, and gas content in various parts 
of the body will be explained. The tech- 
niques used for measuring those and other 
physiological parameters will be exam- 
ined. 

The electrocardiogram 

The electrocardiogram is a record of a 
voltage that's obtained by connecting 
wires (electrodes) to a person's chest, 
amis, and legs. That voltage is generated 



by heart-muscle cells. Much about the 
functioning of a person's heart can be 
learned by studying the electrocar- 
diogram. 

Figure 1 shows a standard, normal elec- 
tiocardiogram. Twelve different voltages 
are recorded, being measured from stan- 
dard combinations of 10 electrodes placed 
at prescribed locations on the skin surface 
(a subject to be explained in another arti- 
cle). Three types of problems caused by 
the recording equipment can be seen here. 
In traces I (Fig. 1-a to Fig. 1-d) and III 
(Fig. 1-i to Fig. 1-1), high-frequency sig- 
nals from muscle tremor can be seen. In 
Fig. 1-f, the baseline is not positioned 
properly, leading to pinning of the pen at 
the bottom of the tracing. In Rg. I-k, the 
ba.seline has shifted at A, possibly due to 
movement of the electrode. The square 
pulse at the end of the tracings (Fig. 1-d, 
Fig. 1-h, and Fig. I-l) is a 1-millivoit cal- 
ibration signal. Modern electrocar- 
diograph machines will print out the 12 
tracings, as shown in Fig. 1 , after the elec- 
trodes are connected and one button is 
pressed. The signals can be interpreted by 
a computer with surprising accuracy. 

With myocardial infarction (a heart at- 
tack), one of the arteries that supply blood 
throughout the thickness of the heart mus- 
cle becomes blocked. That blockage 
causes a lack of oxygen and nutrients in a 
portion of the heart muscle. Tlie injured 



cells may not conduct electrical signals 
(may not depolarize) as they should. At 
other times, the injured cells become irri- 
table and depolarize more frequently than 
they should. Thus, a signal to depolarize 
may be blocked. Also, extra signals may 
cause inappropriate contractions and 
haniiful signals to propagate throughout 
the heart muscle. 

Similar problems can occur with any 
condition that interferes with oxygen or 
blood supply to the heart. Thus, the heart 
will often develop unusual rhythms (dys- 
rhythmias or arrhythmias), function 
weakly, or stop when there is lack of oxy- 
gen. Lack of oxygen may occur due to 
poor breathing, dmgs, head injury, chest 
injury, drowning, or lung trouble. Ar- 
rhythmias can also occur as a result of 
injury to the heart, blood loss, or dehydra- 
tion (depletion of body water). TTie heart's 
electrical function and strength are also 
predictably affected by an imbalance of 
salts and other substances in the blood 
such as calcium and potassium. Many 
drugs affect the electrical function of the 
heart. 

The electrocardiogram is one means of 
electronically monitoring the patient with 
a myocardial infarction or other heart 
problem. The electrocardiogram does not 
tell the whole story, however. Sometimes 
the eleclrocardiogram will look normal 
but the person will be having significant 
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FIG. 1— ELECTROCARDIOGRAM TRACINGS. Shown here are the 12 voltages taken when the standard 
10-electrode system Is used. 
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problems. Other measurements of the 
heart function must be made. 

The heart is the pump that moves blood 
throughout the body. As shown in Rg. 2, 
the heatt receives blood from the body. 
Blood from the top half of the body comes 
to the heart through the superior vena 
cava. Blood from the bottoni half of the 
body comes from the inferior vena cava. 

Figure 3 shows a chest X-ray in which 
an intravenous catheter has been placed 
through the subclavian vein into the supe- 
rior vena cava. The catheter is a plastic 
tube that is connected to a bag of sterile 
fluid (see Fig. 4). A manometer (cali- 
brated plastic tube) connected to the intra- 
venous tubing can be used to measure the 
pressure in the superior vena cava. An 
electronic pressure transducer can also be 
used, as shown in Fig. 4. The pressure 
measured is referred to as the central- ven- 
ous pressure (CVP). In a person who is 
dehydrated or has been bleeding, one 
would expect that blood return to the hean 
will be decreased, and the central-venous 
pressure will be low. If a person had re- 
ceived too much intravenous fluids, or if 
the heart is too weak to pump out the 
blood letuming to it, the central-venous 
pressure will be abnormally high. The 
central-venous pressure is normally 5 to 
12 centimeters of water. The measurement 
is made with the person laying down, 
using the level of the right atrium as the 
zero -pressure level. 

After returning to the heart, blood first 
goes into the right atrium. The right 
atrium is the first of the four compart- 
ments, or "chambers" of the heart 
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ing additional inlravenous fluids wiU just 
put more of a load on the heart, leading to 
pulmonary edema. On the other hand, in 
other patients with myocardial infai-ction 
and low blood pressure, the reason for the 
low blood pressure is that the person is 
dehydrated. Tliat person needs to be given 
fluids. 

Dehydration is a lack of fluids in the 
body and can be caused by a number of 
conditions that accompany myocardial in- 
farction (and many other illnesses); those 
conditions include sweating, decreased 
liquid intake due to nausea or being too 
weak to eat and drink, and losses due to 
vomiting. Dehydration can be made 
worse if the person is taking blood-pres- 
sure medication (diuretics or "water 
pills") that causes increased urination. 

The central-venous pressure measure- 
ment will not always be sufficient to deter- 
mine if there is fluid overload or dehydra- 
tion. The reason for that is that soirie 
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FIG. 4— CROSS-SECTIONAL DIAGRAM of an In- 
travenous catheter. Pressure measurements 
and blood samples can tie taken from the side 
port or the tjp. 

through which the blood will pass. Blood 
goes from the right atrium to the right 
ventricle. The tricuspid valve keeps the 
blood from flowing backward. The right 
ventricle will pump blood to the lungs. 

Pulmonary-artery wedge pressure 

If a catheter was inserted in the superior 
vena cava and advanced further, it would 
go into the right atrium, the right ventri- 
cle, and eventually through the pulmo- 
nary artery. Tlie catheter would wedge in 
One of the smaller branches of the pulmo- 
nary artery (see Rg. 5). If a balloon near 
die tip of the catheter were inflated, the 
pressure measured in that wedge position, 
the "pulmonary-attery wedge pressure," 
would be indicative of pressures in the left 
atrium and left ventricle. Commercially 
available catheters are used to make those 
measurements and to obtain blood sam- 
ples from various locations along the 
length of the catheter by means of multi- 
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FIG.5— THE CATHETER in this X-ray has be«n place wedged in one of the smaller branches of ttie 
pulmonary artery in order to measure the pulmonary-artery wedge pressure. 



pie channels (side ports) within the 
catheter. 

The pulmonary- artery wedge pressure 
measurement is valuable in patients with 
myocardial infarction because in such pa- 
tients it often happens that the left ventri- 
cle does not function strongly enough to 
pump blood out of it. The pressure in the 
lungs becomes abnormally high, al- 
though this might not be reflected in the 
central-venous-pressure measurements. 
It is important to notice as early as possi- 
ble when the wedge pressure becomes 
high, as high pressures wiU lead to the 
leakage of fluid into the lung tissue. The 
fluid leaks into the lung tissue becau,se of 
the high pressure and interferes with oxy- 
gen intake and carbon- dioxide removal 
from the blood. The condition of fluid in 
the lungs is common in heart attacks, but 
occurs at other times also. The condition 
is known as congestive heart failure or 
pulmonary edema. 

At times, a person with a suspected 
myocardial infarction will have a low 
blood pressure. It may be that the left 
ventricle is simply too weak to produce a 
normal blood pressure. In that case, giv- 



people with lung disease chronically have 
higher than normal central -venous pres- 
sures, even when they are somewhat dehy- 
drated. In other patients, with normal 
central -venous pressures, the overload of 
the weakened left ventricle is not reflected 
in the central-venous pressure measiue- 
ment early on because the right ventricle 
is functioning well. 

In the patient with suspected myocar- 
dial infarction and low blood pressure, 
giving fluids can be harmful or can be of 
great help. Whether fluids are needed or 
not can be determined by measuring the 
pulmonaiy-arteiy wedge pressure. If the 
pressure is low, it is an indication that the 
left ventricle is not pumping out enough 
blood because there is not enough blood 
going to it. More fluids would help this 
situation. If the pressure is high or nor- 
mal, it indicates that additional fluid 
would just overload the left ventricle 
more; the problem is a weak left ventricle. 
Thus, measurement of the pulmonary-ar- 
tery wedge pressure can tell the physician 
whether the patient needs more or less 
fluids to correct the low- blood pressure. 

Measurement of the pulmonary-artery 
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wedge pressure is accomplished with a 
catheter placed as shown in the chest X- 
ray in Fig. 5. The end of the catheter 
outside the body is connected by a saline 
filled tubing to a pressure transducer. The 
pressure waveforms occurring with each 
heartbeat as the catheter moves from the 
right atrium to the pulmonary artery are 
shown in Fig. 6. The pressure is measured 
in mmHg (millimeters of mercury). When 
the end of the catheter is wedged into a 
small branch of the pulmonary artery, the 
balloon at the end of the catheter is inf- 
lated. The resulting pressure is the pulmo- 
naty-artety wedge pressure. 

Figure 4 shows how measurements are 
actually made using a catheter. Catheters 
used to measure the pulmonary-artery 
wedge pressure have several channels. 
However, even if the catheter had just one 
channel, it would be suitable for giving 
fluids, drawing blood samples, and mea- 
suring pressures. The pressure measure- 
ment can be made by connecting the 
catheter through tubing and switchable 
connectors to a fluid-filled manometer. 
The manometer is simply a plastic tube. If 
the zero-pressure mark on the manometer 
is held at the level of the patient's right 
atrium (the mid chest), the fluid in the 
manometer will rise to a level equal to the 
pressure at the end of the catheter which is 
in the body. Instead of a manometer, an 
electronic pressure-transducer can be 
connected. Oscilloscope monitoring and 
strip-chart recording of pressures can then 
be done. 

To leam about cardiac function in an 
acutely ill patient, the blood pressure is 
often measured in the superior vena cava, 
and in the pulmonary and systemic ar- 
teries. The systemic arteries are the 
branches from the aorta, such as the 
femoral or radial (wrist) arteries. Those 
measurements are done with catheters 
similar to that shown in Fig. 4. 

Cardiac output measurements 

The actual function of the heart can be 
determined by measuring the cardiac out- 
put; the blood Row coming from the heart 
as measured in liters-per- minute. The 
measurement of cardiac output can be ac- 
complished by injecting a known amount 
of sterile solution of known temperature 
into the right atrium or superior vena cava 
and measuring the resultant change in the 
blood temperature in the pulmonary ar- 
tery. The change of temperature over time 
is measured by a thermistor near the tip of 
the catheter. The change in temperature 
OT over time will depend on the amount of 
y blood flowing. Calculations are made by a 
O "cardiac-output computer" using the data 
f from the thermistor. That is known as the 
[j3 thermodilution technique of measuring 
gj cardiac output. A dye-dilution technique 
O involves injecting a colored dye and cal- 
5 culating cardiac output in a similar fash- 
cc ion. 
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FIG. 6— THE PRESSURE WAVEFORMS that oc- 
cur with each heartbeat as the catheter Is moved 
fromtherlght atrium to the pulmonary artery are 
shown here. 



Blood gases 

The lungs add oxygen to the blood and 
get rid of the waste gas (carbon dioxide) 
that the blood had accumulated while 
going through the body. Blood returns to 
the left side of the heart from the lungs. It 
is common to measure the content of oxy- 
gen and carbon dioxide in the blood. The 
acidity, orpH, is measured along with the 
oxygen and carbon-dioxide levels. Those 
three measurements are called the "blood 
gases." 

Blood passes from the left atrium to the 
left ventricle through the mitral vatve. The 
left ventricle can then pump biood to the 
body through the aortic valve. The largest 
artery in the body, the aorta, divides into a 
succession of smaller arteries, then capill- 
aries, then veins. The veins come together 
to form the great veins which return blood 
directly to the right atrium. Thus, the cy- 
cle is completed. The acmal exchanging 
of oxygen between the blood and the body 
occurs at the capillary level. 

Arterial blood gases are commonly ob- 
tained by sticking a needle into the radial 
artery at the wrist, the brachial artery at 
the elbow, or the femoral artery at the top 
of the thigh. 

Oxygen measurements 

The air we breathe contains 21% oxy- 
gen. The brain will be damaged by a lack 
of oxygen for over five minutes. A low 
level of oxygen in the blood will cause 
mental confusion and poor cardiac func- 
tion. A person may have a low oxygen 
content in the blood because of injury to 
the lungs, pulmonary edema, pneumonia, 
and a variety of other acute conditions. 
The situation may be worsened if the per- 
son has chronic lung disease. It is desir- 
able to give oxygen to a person who needs 
it, but giving too much oxygen can be 
harmful; if given 60% oxygen or more for 
over 24 hours, the lungs will start to be 
damaged. Just how much oxygen is 
needed can be determined by measuring 
the content of blood in the arteries, the 
arterial blood gases. If a person needs 
over 60% oxygen, it can be given for a 
short time or lesser amounts of oxygen 
can be given under pressure. Also, the 
underlying problem can be corrected. 

Measuring the oxygen content in the 
right atrium and right ventricle can deter- 
mine if there is a hole in the wall between 
the right and left ventricles. The wall is 



called the septum. A hole in the septum is 
called a "ventricular septal defect," or 
VSD. VSD's can occur at birth as a con- 
genital problem or can come as a result of 
a myocardial infarction which damages 
the septum. One would expect that the 
content of oxygen in the right atrium and 
right ventricle would be the same. If the 
content in the ventricle is greater, it would 
suggest that oxygenated blood from the 
left ventricle is going into the right ventri- 
cle through a VSD. 

The measurement of oxygen in the 
blood can be done within minutes by 
blood- gas machines. Electrodes made of 
various materials can measure the oxygen 
or carbon- dioxide content of the blood. 
Other electrode arrangements can mea- 
sure the oxygen and carbon-dioxide con- 
tent of exhaled air. The pH of the blood is 
also measured with electrodes made spe- 
cially for that purpose. Electrodes can be 
pasted on the skin to measure oxygen con- 
tent of the blood. Digital readouts of the 
partial pressures of oxygen and carbon 
dioxide along with the pH are printed out 
automatically by modern blood -gas ma- 
chines. 

Carbon-dioxide measurements 

Normally, people breathe in response 
to the amount (partial pressure) of carbon 
dioxide in the blood. In some patients 
with chronic lung disease, the ability to 
maintain a normal partial pressure of car- 
bon dioxide has been lost. In those pa- 
tients, the body has learned to regulate 
breathing in order to maintain an adequate 
amount of oxygen in the blood. Those 
people with chronic lung disease have ele- 
vated levels of carbon dioxide in their 
blood. 

Tlie content of carbon dioxide in the 
blood gives an indication of the efficiency 
of breathing. Carbon dioxide diffuses out 
of the lungs much more easily than oxy- 
gen enters, so a person with an acutely 
high carbon-dioxide level is really having 
trouble breathing. That can happen in a 
patient with chest trauma, drug overdose, 
pneumonia, or pulmonary edema, but 
probably occurs most frequently in pa- 
tients with asthma. When an asthmatic 
tires of breathing and has an even slightly 
elevated arterial carbon-dioxide level that 
does not respond to treatment within an 
hour, the person must be put on a respira- 
tor until the condition improves. 

Carbon dioxide combines with water to 
form carbonic acid, which in turn can 
combine with sodium to form sodium bi- 
carbonate. Those chemicals constitute 
one of the major acid- base systems in the 
blood. Decreased breathing will lead to an 
increased carbon-dioxide level in the 
blood. That in turn will lead to an acid pH, 
a pH of less than 7.40. That is referred to 
as a respiratory acidosis. Let's find out 
more about acid-base balance in the body. 
continued on page 81 
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there's no getting around the fact 
that as modem electronics becomes more 
and more sophisticated, batteries have be- 
come an increasingly important part of the 
electronics world. The development of 
CMOS and all the other low- power tech- 
nologies have changed even the way we 
buy batteries — these days, it isn't as easy 
as just zipping down to the supermarket 
and pulling the right-sized blister pack 
from the rack. 

Modem batteries come in a mind bog- 
gling array of configurations so there are 
are lots of ways you can categorize them, 
ftobably the most basic categories are 
"throw-away" and "rechargeable." 
There can be a major difference in cost, 
capacity, and characteristics between 
those two types. Deciding which one is 
best suited to your particular application 
requires a good understanding of each. 
This month, we'll look at the throw-away 
or disposable battery. 

Before we go any further, though, we 
should point out what we mean by the 
words "battery" and "cell." A cell is the 
basic building block of a battery. A bat- 
tery is generaly thought of as a single. 



What's 
New in 



BATTERIES 



Ever since electricity was first 
discovered, people have 
been working on ways to 
store it. Let's tal<e a iool< at 
today's battery tectinology 
and how you can choose the 
right battery for your 
application. 



ROBERT GROSSBLATT 



0} 

m 

•a 

H 

m 

m 
m 
m 

2 



59 



o 

O 
DC 

H 

a 



integral unit made up of one or more cells. 
If a single cell is packaged with termina- 
tions and insulation (such as a "D" cell), 
it can be correctly called either a battery or 
a cell. 

Disposable batteries 

Disposable (non-rechargeable) bat- 
teries arc available in a huge range of 
sizes. And as if that wasn't confusing 
enough, every one of those sizes is avail- 
able with a variety of electrochemical sys- 
tems (what we'll call "chemistries"). And 
even if the voltages of two batteries with 
different chemistries are the same, just 
about every other characteristic — from 
the power capacity to the price — can be 
different. Like most things, you get what 
you pay for — more power means more 
bucks. 

So far 1 haven't said anything earth- 
shaking, but let me give it a shot: For 
some applications, batteries that use the 
more expensive chemistries won't per- 
form any better than cheaper batteries. As 
we'll soon see, battery life isn't always 
dependant on the battery type. 

The voltage of a disposable battery, no 
matter what the chemistry, is always 
stamped on the package. What is (almost) 
never stamped anywhere is the other es- 
sential piece of information you need to be 
able to make an intelligent choice about 
which battery to use: that is the amp-hour 
capacity. 

The amount of energy that a battery can 
deliver (sometimes called its service ca- 
pacity) is usually expressed in amp-hours, 
ormilliamp-hours. It would be nice if the 
amount of power available from a battery 
was a fixed amount, kind of like a pail of 
water. Unfortunately, things aren't that 
simple and when you're deahng with bat- 
teries of any kind, linearity is usually out 
the window. 

How much current you can get from a 
throw- away battery depends on a number 
of things: 

1. The temperature of the battery. 

2. The rate of discharge. 

3. The chemistry of the battery, 

4. The frequency of use. 

5. What you call a dead battery. 

6. Other stuff. 

In order to give us a starting point, we 
decided to find the short-circuit current of 
disposable batteries of different sizes and 
chemistries. Table 1, which lists short- 
circuit currents, is the result of sacrificing 
a bunch of new batteries on the alter of 
science. Even though you would never use 



a battery in a short-circuit situation, we 
felt that it would be a good starting point 
for understanding just how much elec- 
tricity we're talking about. 

Of course. Table 1 doesn't list a// avail- 
able battery sizes and chemistries, but the 
batteries listed are the most commonly 
used. The figures for other battery sizes, 
such as "AAA" and "N" will be less than 
those listed for "AA" cells since they're 
smaller and, consequently, their energy 
capacity is less. 

There are two main things that stand out 
when you look over Table 1 . The first is 
that the amount of energy stored in any of 
the batteries is surprisingly large. Sec- 
ond, you can see that the chemistry of the 
cell makes a tremendous difference to the 
total amount of energy that you can pack 
into a battery. 

Battery construction 

The internal construction of most 
throw-away batteries is very similar: 
Basically you have two electrodes sepa- 
rated by an electrolyte. The construction 
of a typical disposable cell is shown in 
Fig. I and the chemicals used in the vari- 
ous cells are listed in Table 2. The elec- 
trolyte used in all the cells has two basic 
purposes. 

First and foremost, it is the current- 
conducting mediuin between the elec- 
trodes of the cell. But the chemical reac- 
tion that produces the current also 
generates gas as a by-product. The second 
main job of the electrolyte is to absorb the 
gas. The warnings on the side of batteries 
about excessive drain, recharging, and so 
on are all related to the gas. If gas is 
produced faster than it can be absorbed by 
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FIG, 1— ZINC-CARBON CELL CONSTRUCTION. 
This cutaway view shows that the standard cell 
consists, basically, of two electrodes and elec- 
trolyte. 



the electrolyte, the battery will explode. 
It's as simple as that. 

The outer cases of all batteries are made 
out of steel because the gas creates pres- 
sure. (Alkaline batteries, as shown in Fig. 
2 also have an inner case.) If the jacket 
warps and destroys the seal of the case, the 
electrolyte will dry out and that will be the 
end of the battery. But that's not the only 
problem. Some of the chemicals used in 
the cell are dangerous and a blown seal 
means that they'll leak. Since a lot of 
battery changing is done by children, it 
pays to make sure that you don't abuse the 
battery. 

Battery life 

The short-circuit current shown for the 
batteries in Table 1 is, unfortunately, 
nothing like the working current. Re- 
member that the unit for measuring bat- 
tery capacity is the amp-hour — a product 
of current and time. And as mentioned 
before, the rate of discharge is going to 
have a major influence on the useful life of 
the battery. As a general rule for all dis- 
posable cells, the more current you pull 
from it, the shorter its life is going to be. 
There's a fixed amount of energy available 
in a new battery and the lower the current 
drain, the more efficiently the battery can 
convert its stored energy into electricity. 
Heavy drain means that some of the ener- 
gy is going to be tran.sfbrmed into heat, 
the conductivity of the electrolyte is going 
to decrease, and other factors are going to 
all contribute to a significantly shortened 
battery life. 

Figure 3 is a graph showing the dis- 
charge rates for both a carbon-zinc and 
alkaline "C" cell. To obtain data for the 
graph, an appropriately sized resistor was 
used to load the cell and the time for the 
cell voltage to drop one volt was mea- 
sured. The graph clearly shows that both 
types of cells are more efficient at lower 
current drains. It also shows that at low 
current drains, the efficiency of carbon- 
zinc and alkaline cells is pretty much the 
same. 

Translated into more practical terms, 
the less current your circuit needs to oper- 
ate, the less of a difference there is be- 
tween the efficiencies of carbon-zinc and 
alkaline cells. So unless your device 
draws a lot of current (like a photo flash, 
etc. ,) there's no reason to spend the extra 
money for alkaline cells. 

Don't forget that the graph was plotted 
by putting the batteries under a constani 
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Type 


Zinc 


Alkaline 


Mercury 


2nc Aikafine 


Zinc Alkaline 


Zinc 


Alkaline 


Mercury 


Rated voltage (volts) 


1.50 


1.50 


1.40 


1.50 1.50 


1.50 1.50 


9.00 


9.00 


8.40 


Measured voltage 


1,49 


1.56 


1.46 


1,50 1.55 


1.48 1.58 


8.90 


9.20 


S.41 J 


(wits) 
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Sbort-clrcult current 


4.40 


7.70 


10.3 


5.50 9.70 


6.80 11.8 


0.60 


1.40 


1,70 1 


(amps) 
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TABLE 2— ELECTROCHEMICAL SYSTEMS 



Cell type 

Zinc-Carbon 

Alkaline 
Mercury 



Anode 

Zinc 

Zinc 

Zinc & Mercury 



Cathode 
Manganese Dioxide 

Manganese Dioxide 
Mercuric Oxide 



Electrolyte 

Ammonium and Zinc 

Chlorides 
Potassium Hydroxide 
Potassium Hydroxide & Zinc 

Oxide 
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FIG. £— ALKALINE CELLS are built With an Inner 
ca«6, making them more rugged than zinc-car- 
bon cells. 
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FIG. 3— ENERGY DISCHARGE CURVES tor typ- 
leal alkaline and carbon "C"-slzed cells show 
that for low-current applications, there Is not 
much difference between the two types. 

current drain. So the battery life time 
shown is for a worst-case situation. A 
more realistic test might include rest time 
for the battery. The amount of rest time 
would have a large effect on the life of the 
battery. 

The more rest time the battery has, the 
longer it's going to last. There's nothing 
really surprising about that and anybody 
who owns a car is familiar with the occa- 
sionally miraculous recuperative powers a 
battery will exhibit when it has a bit of 
time off. Treat the information in Fig. 3 as 
a guide rather than the gospel. The data 
there reflects constant current draw — 
worst case operation. You can only do 
better. 

In Fig. 3 , we chose a cutoff point of one 
volt. If your circuit can operate with less 
voltage, your results, naturally enough, 
will be better. If you're feeding raw bat- 
tery voltage into a regulator, what your 
cutoff point is will depend on how far the 
battery voltage is above the regulated volt- 
age. If you can live with a cell voltage of 
.5 volt, for example, you can reasonably 



expect your usable battery life to be more 
than twice as long. 

Temperature is a major consideration in 
judging battery life. It's also one of those 
things that everyone has a tendency to 
ignore. Every data sheet I've ever seen 
lists acceptable temperature ranges for the 
operation of various devices and every- 
body 1 know pays almost no attention to 
the information. (Maybe it's because we 
don't have any control over the weather.) 
In any event, since a battery produces 
electricity as a result of a chemical reac- 
tion, the lower the temperature, the slower 
the reaction, and the less electricity the 
battery is going to produce. The effects of 
that are often quite dramatic. Once again, 
all of us with cars are familiar with what 
starting the car is like on a cold winter 
morning! 

The effect of temperature on the capaci- 
ty of a battery varies with different cell 
chemistries. Again another general rule: 
TTie more constant the voltage of the bat- 
tery under load, the less effect tem- 
perature will have on the ability of the cell 
to dehver current. 

Figure 4 is a graph that compares the 
two extremes among the common dis- 
posable batteries, carbon-zinc and mercu- 
ry. It's immediately obvious that the zinc- 
carbon cell is extremely sensitive to tem- 
perature — a SCF rise in temperature will 
raise the capacity of the battery by more 
than a third! Mercury cells, on the other 
hand, are much more stable: The same 
30°F rise (from TC-lOO") will have only a 
6% effect on the cell. Don't forget that 
while increasing the temperature will 
raise the capacity of the cell, we've al- 
ready seen that heat will shorten the life of 
the cell as well. Put another way, a hot 
battery will put out a greater amount of 
current, but it won't la.st as long as a 
cooler one. (There's no such thing as a 
free lunch!) 

Mercury cells have a slightly lower 
open-circuit voltage than carbon-zinc or 
alkaline cells, but the voltage is almost 
constant over the life of the cell. As a 
matter of fact, the voltage is so constant 
that mercury cells used to be used in cir- 
cuits as precision voltage references. They 
are still used in equipment, such as smoke 
alarms, where a constant voltage and high 
energy capacity are important considera- 
tions. Two newer chemistries have been 
developed that have produced batteries 
with even more stable voltages and higher 
energy densities. Those are silver-oxide 
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FIG. 4— EFFECT OF TEMPERATURE ON CELL 
CAPACITY Is shown for zinc-oxtde and mercury 
batteries. You can draw more current from a 
battery at high temperatures, but, of course, the 
battery won't last as long. 

and lithium cells. 

The most common use for silver-oxide 
cells is in digital watches and small cal- 
culators. Although their energy density is 
high, they are usually packaged as small 
button cells and the available current is, to 
be generous, limited. 

All the batteries we've discussed so far 
use some form of zinc as the anode mate- 
rial. By changing the cathode and the 
electrolyte, cells with different energy 
densities and other characteristics can be 
made. Recendy though, batteries have 
been introduced that have a different 
anode material and are the result of more 
than a decade of research and develop- 
ment. TTie devices I'm referring to are 
lithium cells. 

Lithium cells 

Since lithium is the element with the 
highest oxidation potential in the periodic 
table, cells with lithium anodes will have 
the greatest open-circuit voltage. Just as it 
is with zinc-based cells, lithium cells can 
be made with a variety of chemistries and 
the composition of the cell will determine 
the operating characteristics of the bat- 
tery. Table 3 is a list of the possible lithium 
cell chemistries and the open-circuit volt- 
ages they produce. 

Lithium-thionyl chloride cells have an 
open circuit voltage of 3.7 volts (3 ,4 volts 
when connected to a 1 kilohm load) and 
more than ten times the energy density of 
the lead-acid battery in your car. They 
have a shelf life of over ten years and a 
battery that is packaged in a standard "D" 
size provides an energy capacity of 14 
amp-hours! 

The energy-discharge curve of those 
cells is so flat that they come in packages 
that are made to be soldered directly to 
circuit boards to provide semi-permanent 
backup systems for CMOS circuitry and 
low-power memories. Specially made 
cells are surgically implanted in the 
human body to provide long-term power 
for cardiac pacemakers. 

Battery engineers have known for years 
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^^^^V TABLE 3— LITHIUM-CELL CHEMISTRIES 


^^B^' Cell chemistry 


Open circuit voltage 




(volts) 


Uthium-Thionyl Chloride 


3.7 


Lithium-Vanadium Pentoxide 


3,4 


Uthium-Silver Chromate 


3.3 


Ulhium- Manganese Dioxide 


3.0 


Lithium-Suifur Dioxide 


2.9 


Lithium-Carbon Monofluoride 


2.8 


Lithium-Iodine 


2.8 


Lithium- Lead Copper Sulfide 


2.2 


Lithium-Copper Sulfide 


2.1 


Lithium-iron Sulfide 


1.8 


Uthium-Copper Oxide 


1.8 



about the potential advantages (no pun 
intended) of lithium-based batteries. The 
development of a working cell, however, 
has involved overcoming the kind of prob- 
lems that are usually associated with the 
development of any high-energy-densi^ 
system. 

In its simplest terms, a battery is a de- 
vice that stores a quantity of energy and 
the secret of a successful design is the 
ability to provide some means to regulate 
the release of the energy. The more energy 
there is in the battery, the more danger 
there is from a sudden, uncontrolled re- 
lease of that energy. High current de- 
mand, spikes, heat, physical damage, 
charging current, and overvoltage are a 
few of the conditions that can lead to po- 
tentially dangerous situations. 

Heat, as we've already seen, is one of 
the major enemies of any battery. Lithium 
has a melting point of 180° C and thermal 
nuuniray in the cell caused by physical 
damage, environmental or circuit condi- 
tions can lead to a situation where the 
entire energy of the cell is released in a 
split second. That causes what is known in 
scientific circles as a big problem. Rapid 
generation of gas will make the battery 
explode and spew out highly corrosive 
materia] and 180° molten lithium — an un- 
desirable situation, to say the least. Mod- 
ern cell design has overcome those 
problems by building a pressure-release 
valve into the seal of the cells and, in case 
of high temperatiires, providing a means 
for the free lithium at the anode to com- 
bine into more stable lithium compounds. 

The last two major areas of concern 
with the lithium cell are really problems 
with all throw-away batteries — reverse 
voltage and charging. The difference be- 
tween the two is that the former problem 
occurs normally in any series battery set- 
up and the latter problem is the result of 
chcuit conditions. 

No two batteries have exactly the same 
characteristics. Since the action of the cell 
is chemical, it's impossible to predict ex- 
actly when the end of battery life will 
come. If a few cells are connected in se- 
ries, they will discharge naturally and a 
time is going to come when one cell will 
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curs because all batteries of the same type do 
not discharge at the same rate. Above, battery 
B2 has discharged, and a negative voltage Is 
developed across It. 



be completely exhausted while the others 
are still producing power. As you can see 
in Fig. 5, current will still flow through the 
circuit and the dead cell will be acting as a 
resistor. A reverse voltage will be present 
at the terminals of the dead battery. Heat 
will be produced and chemical reactions 
will take place that can lead to explosive 
venting. The higher the reverse voltage, 
the more potentially dangerous the situa- 
tion is. Battery engineers have designed 
several methods to handle that hazardous 
situation. 

By making the potential of the cathode 
less than that of the lithium anode, there 
will always be some free lithium left when 
the total potential of the cell is zero. When 
current flows through the battery in a re- 
verse-voltage situation, it will be carried 
by lithium ions from the anode instead of 
ions created by a dangerous chemical re- 
action in the electrolyte. Altus Corpora- 
tion has gone one step further to handle 
that problem by designing an elec- 
trochemical switch into all of their bat- 
teries. When the battery voltage goes 
negative, from either reversal or charging, 
the switch closes, the current through the 
cell is shunted, and the actual cell voltage 
is never allowed to exceed —0. 1 volt. And 
that voltage is too low to cause any of the 
possibly dangerous cheinical reactions 
mentioned above. 

Now that we've covered throw-away 
batteries from Alkaline to Zinc, the ob- 



vious question is which battery should 
you use. Well, we don't have a definite 
answer: Which battery you need depends 
on what you want to use it for. Make a list 
of the parameters of your circuit and then 
see which battery comes closest to satisfy- 
ing them. 

If your requirements aren't very strict, 
you can use one of the less expensive 
batteries such as zinc or aUtaUne. More 
exacting needs almost always mean more 
expensive batteries. 

In general, the more expensive the bat- 
tery, the more predictable its charac- 
teristics. Zinc batteries are cheap, but the 
number of factors that go into determining 
exactly how the battery will behave is 
mind boggling. As you go upmarket in 
price, things become more scientific and 
clearer. The only advice 1 can give you is 
that whichever ones you decide to use, 
make sure you buy the best constructed 
throw-away batteries you can. Every bat- 
tery uses and produces highly corrosive 
chemicals. A poorly constructed battery 
can't withstand a lot of abuse and any 
adverse conditions will cause the cell to 
rupture — with highly unpredictable and 
frequently disastrous consequences. 

Let's next turn our attention to re- 
chargeable batteries such as nickel -cad- 
mium and, yes, they're still around, lead- 
acid batteries. 

The rechargeables 

The history of battery development is 
the story of trying to squeeze more into 
less. Research is constantly being done to 
develop schemes and electrochemical 
systems that will increase the energy den- 
sity of the cell and make the energy-dis- 
charge curve as flat as possible. In other 
words, the primary goal of every battery 
company is to make a battery with the 
capability of lasting, if not forever, then at 
least a very long time. 

The two basic approaches to the prob- 
lem can be called the idealistic arid the 
pragmatic. Up to now we've looked at the 
idealistic approach — designing batteries 
that can store greater and greater amounts 
of energy. There are problems with that: 
The more energy a battery contains, the 
more engineering it requires to guard 
against the uncontrolled release of the en- 
ergy. In the rest of this article we'll con- 
centrate on the more pragmatic ap- 
proach — designing batteries that can be 
reused. 

The most popular rechargeable bat- 
teries use either a nickel-cadmium or 
lead-acid chemistry. Yes, that's the very 
same lead-acid chemistry that came into 
being with running boards and horseless 
carriages. It's been improved, refined, 
and made more efficient, but it's still 
basically two electrodes and a container 
of acid electrolyte. 

When we contuiue this article we will 
take a closer look at the rechargeables. R-E 
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L/se your computer to test digital IC's and eliminate your troublesliooting guesswork! 
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HOW DO «JU TEST !C s!' IF YOU ' RE A DIGI- 

tal enthusiast on a tight budget, then you 
probably go about it the low-cost way: You 
set up your breadboard, a handful of jum- 
pers, a power .supply, and a measuring 
instrument such as a logic probe or os- 
cilloscope. Manual operation of such a 
crude setup can quickly become te- 
dious — especially when the circuit being 
tested has multiple edge-sensitive inputs. 

There's a bigger problem with such a 
setup, however: Since you must perform 
the tests one gate at a time or one latch at a 
time, you can expect to find only the most 
obvious failures. The more subtle types of 
failures — such as interaction between 
separate circuits within the same pack- 
age — are best found by some kind of auto- 
mated tester 

If you have a computer, you can easily 
build an automated tester for digital IC's. 
The tester we'll describe permits automat- 
ic testing of digital imegrated circuits with 
up to sixteen pins. The host may be an 
eight-bit or a sixteen-bit microcomputer 



and can have either separate input and 
output data busses or a bi-directionai data 
bus. While the author's prototype was 
built a.s a te.ster forTTL IC's, the princi- 
ples that we'll discuss apply equally well 
to other popular logic families. 

Although the tester we'll describe was 
designed for use with an S-100 system, 
you should be able to adapt the circuit for 
vinually any computer. We should note 
here that using the tester will require some 
programming proficiency. While the arti- 
cle will describe what the software has to 
do, actual program instructions are not 
included. 

Rgure 1 shows the basic idea behind the 
IC testing scheme. A host computer is 
used as a sti/iiiilus genera tar. It sends data 
patterns , called stimuli, to the circuit un- 
der test. Each stimulus is sixteen bits 
wide— one bit is assigned to each pin of 
the test circuit. After the stimulus is sent, 
the host will accept a response (also six- 
teen bits wide) from the circuit under te.si 
and will perform an analysis of that re- 



sponse. Response analysis begins with a 
comparison between the actual response 
and some known expected response. If 
they are equal, the host continues with the 
next stimulus. What happens if they 're not 
equal depends on the software that is used 
by the host system. 

Stimulus generation 

How do we determine the set of stimuli 
that we want the host system to generate? 
We must ensure that the set of stimuli for a 
given type of integrated circuit is both 
valid and complete. At first glance, you 
might think that a .set of stimuli that pre- 
sents every possible bit combination to the 
input pins of the circuit under test would 
meet those requirements. Those stimuli 
could be created very easily simply by 
causing the host to "count through" the 
input pins. Consider the simple hex inver- 
ter with six input pins and six output pins. 
Using bit-masking techniques, the host 
could "count through" those six input 
bits from zero to sixty-three and thereby 
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FIG. t— THE IC TESTER SENDS a IS-bit stimulus to the IC to be tested, and then examines the 
response. 



present six^-four stimuli for the hex in- 
verter. 

That counting scheme does generate a 
complete and valid set of stimuli for IC's 
that contain nothing but raw gating. But it 
falls short with IC's that have edge-sen- 
sitive inputs. For example, counting 
through the input pins of an ordinary (lip- 
flop allows the clock pin to change simul- 
taneously with the data pin(s) at some 
counts. Those counts lead to an indeter- 
minate response of the flip-flop, rendering 
the set of counting stimuli invalid. 

Let's assume further that the clock pin 
is assigned to, say, the fourth significant 
bit of the stimulus generator and a data pin 
is assigned to the second or third signifi- 
cant bit. Due to the nature of the up-count 
function, the clock pin will change only 
when the data pin is high — the stimuli set 
is incomplete as well as invalid. In that 
particular case, the problem is partially 
solved by counting downward. Bui with 
multiple edge-sensitive inputs, the prob- 
lem quickly becomes unmanageable. As 
we'll see, we'll need to use methods other 
than the counting stimuh to overcome 
those difficuhies. 

Response analysis 

Once we present the stimulus to an IC, 
we have to look at the response. Response 
analysis includes all 16 pins of the test 
circuit. You might wonder why we want to 
look at all 16 pins — after all, we don't 



have to look at the input pins to determine 
the output response. There are two rea- 
sons why we do look at all pins. First, it is 
simpler from the software standpoint — it 
eliminates the extra steps required to ex- 
clude certain pins from analysis. The sec- 
ond and better reason is that if we examine 
the input pins of the test circuit, we can 
detect failures associated with input load- 
ing problems. Also, we can verify that the 
stimulus was actually presented to the test 
circuit. In other words, we can give the 
tester self-diagnostic capability. 

If the host is going to analyze the re- 
sponse of an IC, it has to know what type 
of response to expect. The only way it can 
know what to expect is if we teach it. A set 
of good responses can be generated by 
presenting stimuli to an IC that is known 
to function properly. The responses along 
with the stimuli used to produce them can 
then be stored on disk or tape for future 
use. 

Functional description 

Figure 2 is a block diagram of the tester; 
it should help to make our description of 
the schematic (Fig. 3) clearer. As shown 
in both figures, data or stimuli from the 
host system comes into a set of latches 
made up of ICl, IC2, 1C4, and IC5- (In 
eight-bit systems, eight data lines and the 
lower eight address lines are used to feed 
the stimulus latches.) As shown in Fig. 3, 
the STIMULUS LOAD Signal (which enables 



the latches) is connected to all four latch 
IC's. Therefore, it's essential that all six- 
teen stimulus bits be presented to the 
latches simultaneously. The use of eight 
address lines to carry stimulus informa- 
tion causes the tester to occupy 256 mem- 
ory locations. (In 8-bil systems, that 
corresponds to 256 bytes. In 16-bit sys- 
tem, those 256 locations correspond to 
512 bytes.) 

The outputs of the four 4-bit latches are 
fed to sixteen isolation switches, S1-S16. 
Only the switches that feed the input pins 
of the IC to be tested will be closed. 
Switches connected to the output pins of 
the test circuit will be open to prevent 
interference between stimulus latches and 
output signals. Switches connected to the 
power supply pins will be open to prevent 
possible damage to stimulus latches. 

The lines from the isolation switches go 
to test socket SOI. As you can see from 
the schematic, the isolation-switch num- 
be:^ correspond to the test-circuit pin that 
they feed. For example, switch Sll feeds 
pin 11 of test socket SOI. That makes 
determining the switch positions a little 
easier. 

The power supply consists of a five- volt 
regulator (ICl 1), filter capacitor CI, and a 
power-supply-source socket, S03. (The 
regulator can be omitted from many sys- 
tems that contain central five-volt power 
supplies.) Notice that the voltage is wired 
into S03 according to standard con- 
vention: Vj.p on pin 14, and ground on pin 
7. 

Power is supplied to the IC under test by 
a pair of movable jumpers connected from 
the power-supply-source socket, S03, to 
the power-supply-select socket, S02 
(which is wired in parallel with the test 
socket). If, for example, you wanted to test 
a 7475 , you would connect a jumper from 
pin 14 of S03 to pin 5 of S02. You would 
alsojumper pin 7 of S03 to pin 12of S02. 

Response data are accepted by the host 



r 



CO 

li 

Erf 



D 
< 

DC 



HOST 
COMPUTER 



Ti 



e DATA LINES 



C> 



6 LEAST-SIGKIFICANT 
AOOR ESS LINES 




16-BIT 

STIMULUS 

LATCH 



EN 



S MOST-SIGNIFICANT 
ADDRESS LINES 



CONTROL LINES 




IE-BIT STIMULUS 



l> 



ISO LATION 

SWITCHES 

AND 

JUMPER 

OPTIONS 



STIMULUS 



> 



ADDRESS 
OECOOER 



IC 

UNDER 

TEST 



RESPONSE 



t> 



BUS 
DRIVER, 

MULTIPLEXER 



EN 



16-BIT RESPONSE (2 SETS OF 3 SITS] BACK TO HOST COMPUTER 
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RG. 3 — IC TESTER SCHEMATIC. If you use a 1 S>blt system, you do not have to use address lines for the 
stimulus Input— use the 16 data lines Instead. Note that to make building and troubleshooting easier, 
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one byte at a time. Pins 1-8 of the test 
socket SOI are gated to the host system 
through drivers made up of IC7 and part of 
IC3. Pins 9-16 are gated through portions 
of IC's 3 and 6. The two sets of drivers are 



enabled by control signals from IC8. 

Control' logic, made up of IC8. IC9. 
and ICIO develops signals that control the 
loading of the stimulus latches and the 
gating of response data to the host. The 



eight most significant address lines are 
brought into an address-recognition cir- 
cuit consisting of IC9 and part of ICIO. 
Two address lines, A12 and A13, are in- 
verted before being applied to IC9. That 
selective inversion controls the address 
range of the memory space occupied by 
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RG. 4— THE AUTHOR'S PROTOTYPE was wire- wrapped on an S-100 prototyping board. Parts place- 
ment and construction technique are not critical. 
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the tester. In this case, the address range 
chosen is CF00H through CFFFH. (Note 
that an "H" indicates that a number is 
written in hexadecimal form.) While there 
are two inverters shown in the schematic, 
any number of inverters may be used. 
They are placed so that, when the address 
lines are designating the memory area as- 
signed to the tester, all inputs to IC9 are 
high. That, presents a high to IC8 pin 6, 
partially enabling it. Pins 4 and 5, fed by 
inverted I/0-siatus lines, must be low to 
complete the enabling of IC8. Those lines 
will be low when the address lines carry a 
memory address as opposed to an input/ 
output port address (the latter being indi- 
cated by a high on IC6 pin 12 or 14). In 
systems where all input/output areas are 
memory- mapped and there ans no sepa- 
rate input/output functions, pins 4 and 5 
of IC8 should be directly grounded. 

When IC8 is enabled, it will decode the 
inputs on pins 1. 2, and 3 into an active- 
low signal on one of eight output pins. 
When SM[£MR, the memory-read status 
signal, is high (and mwrt, the memory- 
write enable signal, is low), pin 12 or 13 
will be low, depending on the state of A0. 
If A0 is low, 1C8 pin 13 will gate pins I 
through 8 of the test circuit to the response 
lines. When A0 is high, iC8 pin 12 will 
gate pins 9 through 16 of the test circuit to 
the response lines. 

To write to the stimulus latches, mwrt 
is brought high while smumr is low. That 
causes either pin 10 or 1 1 of IC8 to go low. 
Since A0 is part of the stimulus informa- 
tion, the STIMULUS LOAD signal must be 
insensitive to the state of A0. This is ac- 
complished by the diodes Dl and D2 con- 
nected to 1C8 pins 10 and 1 1 — they permit 
the STIMULUS LOAD signal to be generated 



by MWCT without regard to the condition 
of A0. 

Construction 

You can build the tester using either 
printed-circuit or wire-wrap techniques. 
Component layout is not critical and there 
is no need to be concerned with special 
considerations such as lead lengths and 
extensive decoupling. TTie author's pro- 
totype was wire-wrapped on an S-100 
plugboard. It is recommended that you 
use a board that is configured for your 
computer system. 

We recommend that you use DIP 
switches for the isolation switches: It 
keeps the board much neater and, thus, 
easier to troubleshoot. Be sure to label the 
switch numbers. Mount the DIP switch 
packages and all of the IC's in wire-wrap 
sockets. The power-supply jumper sock- 
ets S02 and S03 should also be empty 
wire- wrap sockets. For the test socket, 
SOI , you might want to use a "zero inser- 
tion force" type socket. Do not substitute 

PARTS LIST 

IC1, IC2, IC4, IC&-74LS75 4-bit bistable 
latch 

IC3, IC6. IC7— 74367 hex bus driver 

IC8— 74LS136 3-to-8 line decoder/multi- 
plexer 

IC9— 74LS30 8-input positive nano gate 

IC10— 74LS04 hex inwrter 

01. D2— 1N914 

R1, R2—2000 ohms 

S1-S16 SPST switch (DIP switches ai^ 
recommended) 

C1— 20iiF, 10 volts, electrolytic 

Miscellaneous: !C sockets, plugboard, 

wire-wrap wire, tiard^^are, power-suppiy 

jumper wires, t 5- volt DC power source, 

etc. 



LS-type IC's for IC3, IC6, and 1C7. 

If your 8-bit system has separate input 
and output data busses, the data-output 
lines should be fed to the stimulus latches 
while the data-input lines should be fed 
from the response output of the tester. In 
sixteen-bit systems, the stimulus latches 
may be loaded from the sixteen data lines 
rather than using the lower eight address 
lines as part of the stimulus. And, of 
course, the resjwnse drivers may be tied to 
the sixteen data lines instead of being 
muhiplexed into two sets of eight. 

If your host computer system uses a 
bidirectional data bus instead of separate 
input and output busses, then the data 
lines (but, of course, not theaddnsss lines) 
into the stimulus latches and the data lines 
from the response drivers may be con- 
nected to the unified bus. 

Using a host computer with sixteen-bit 
organization simplifies the control circuit 
by permitting the A0 input (1C8 pin 1) to 
be grounded (since its only purpose is to 
split the sixteen response lines into two 
groups.) Pins 12 and 10 of IC8 could be 
left open, and the output from pin 13 
would gate all sixteen response drivers. 

The control circuit shown was designed 
for an eight bit host whh sixteen address 
bits. In hosts which have fewer than six- 
teen address bits, there will be fewer than 
eight lines feeding into 1C9. Consider a 
system with only fourteen address bits. 
The eight least-significant address bits 
will be aijsigned as stimulus bits, leaving 
only six bits for the address recognition 
function. The two unused pins of 1C9 may 
be connected together and tied to +5 
volts through a one-kilohm resistor. 

When we continue, we'll begin by test- 
ing the tester. R-E 
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FiQ. 1— A BASIC 1 kHz astable multivibrator 
using a pair of bipolar transistors. 



In this article we'll show you how to use transistors, op-amps, and 555 timers to make a variety 
ofsquarewave or "clock" generator circuits. 
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THE SQUAREWAVE GENERATOR IS ONE OF 

the most basic circuit built] ing -blocks 
used in modem electronics. It can be used 
for flashing LED indicators, for generat- 
ing audio tones, for clocking logic or 
counter/divider circuitry, etc. The gener- 
ators them.'ielves may produce either sym- 
metrical or non-symmetrical waveforms, 
and may be of either the free-running or 
the gated type. 

Squarewave-generator circuits are quite 
easy to design, and may be based on a 
wide range of semiconductor tech- 
nologies, including the humble bipolar 
transistor, the op-amp, the 555 timer, or 
CMOS logic elements. In this article, 
we'll ctinfine our discussion to designs 
based on the transistor, the op-amp, and 
the 555; CMOS-based circuits will be sav- 
ed for a later date. 

Transistor astable circuits 

One of the easiest and cheapest ways of 
generating repetitive square and rec- 
tangular wavefonns is to use the basic 
two-transistor astable multivibrator cir- 
cuit shown in Fig. 1 . A major advantage of 
that rather old-fashioned transistor circuit 
is that it can quite happily operate from 
supply voltages as low as 1 .5 volts or, with 
a slight modification, from supply volt- 
ages up to several tens of volts. 

The Fig. 1 circuit acts essentially as a 
self-oscillating regenerative switch, in 
which the on and off periods of the circuit 
are controlled by the Cl-Ri and C2-R2 
time constants. Ifthose time constants are 
equal tCl =C2 and Rl = R2), the circuit 
acts as a squarewave generator and oper- 
ates at a frequency of approximately 
1/(L4C1R1). Thus, the frequency can be 
decreased by raising the values of C1-C2 
or Ri-R2, or vice versa. The frequency 
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FIG. 2— VOLTAGE WAVEFORMS at the base and 
collector of 01 and 02. Note that ttie two out- 
puts, which can bie taken from the collector of 
either transistor, are opposite In phase. 

can be made variable by using two ganged 
variable resistors (in series with 10-kil- 
ohm limiting resistors) in place of Rl and 
R2. 

Outputs can be taken from the collector 
of either transistor, and the two outputs 
are opposite in phase. The operating fre- 
quency of the circuit is substantially inde- 
pendent of power-supply levels in the 
range of 1 .5 to 9 volts. The upper supply- 
voltage limit is set by the fact thai, as die 
transistors switch regeneratively at the 
end of each half-cycle, the base-emitter 
junction of one transistor is reverse-biased 
by an amount roughly equal to the supply 



voltage. Consequently, if the supply volt- 
age exceeds the reverse base-emitter 
breakdown voltage of the transistor (typ- 
ically about 9 volts), the timing operation 
of the circuit will be upset. That snag can 
be overcome by connecting a iN414S di- 
ode in series with the base input terminal 
of each transistor. That effectively raises 
the reverse base-emitter breakdown volt- 
age of each transistor to about 80 volts. 
TTie maximum supply voltage of the cir- 
cuit is then limited only by the collector- 
emitter breakdown characteristics of the 
transistors, and may be several tens of 
volts. In practice, such a "protected" cir- 
cuit gives a frequency variation of only 
2% when the supply voltage is varied be- 
tween 6 and 18. 

Figure 2 shows the collector and base 
voltages of Ql and Q2. Note that the lead- 
ing edges of the output waveforms {V(~) 
are slightly rounded. The lower the values 
of Rl and R2 become relative to collector 
resistors R3 and R4, the worse that round- 
ing becomes. Conversely, the larger the 
values of Rl and R2 relative to R3 and R4, 
the better the waveshape will be. The 
maximujTi pennissible values of Rl and 
R2 are equal to the products of transistor 
current gain (say 90) and the R3 (or R4) 
values (1.8 kilohms in this case), so the 
maximum possible values of Rl and R2 is 
162 kilohms., 

The rounding of the leading edges of 
the basic astable circuit occurs because 
the collector voltage of each transistor is 
prevented from rising inunediately to the 
positive rail voltage as the ti^nsistor turns 
off because of loading by its cross-cou- 
pled timing capacitor. That deficiency can 
be overcome, and excellent squarewaves 
obtained, by effectively disconnecting the 
capacitor from the collector of its tran- 
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sistor as it turns off. That is what's done in 
the 1-kHz generator shown in Fig. 3. 
There. Dl and D2 are used to disconnect 
the timing capacilors at the moment of 
regenerative switching. The main time 
constants of the circuit are again deter- 
mined by Cl-Rl and C2-R2. The effective 
collector loads of Ql and Q2 are equal to 
the parallel resistances of R3-R4 and R5- 
R6 respectively. 

Operation of the basic astable multi- 
vibrator relies on slight imbalances of the 
transistor characteristics, so that one tran- 
sistor turns on slightly faster than the 
other when power is first applied. If the 
voltage to the circuit is applied by slowly 
increasing it from zero volts, both tran- 
sistors may turn on simultaneously, in 
which case oscillation will not occur. That 
snag can be overcome by using the sure- 
start circuit of Fig, 4. In that circuit, the 
timing resistors are connected to the tran- 
sistor collectors in such a way that only 
one transistor can ever be turned on at a 
given moment. 
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FIG, 3— AN IMPROVED VERSION of the circuit In 
Fig. 1; waveform correction Is supplied here by 
01-D2. 
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FIG. 4— THIS CIRt;uiT Is configured to ensure 
that the transistors will not turn on simul- 
taneously. 

The transistor astable circuits that we 
have looked at so far are designed to give a 
symmetrical output waveform. A non- 
sy minelrical waveform can be obtained by 
simply making one set of astable time- 
constant components larger than the 
other. Figure 5-a shows the connections 
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FIG. S — A VARIABLE mark'space {duty cycle) squarewave generator operating at 1100 Hz. Tha circuit 
In b has waveform correction and sure-start added. 

for making a fixed-frequency (about 1100 
Hz) variable mark/space (mark is the por- 
tion of the waveform where the signal is 
high, space is the portion where the signal 
is low) ratio waveform generator, in which 
the ratio can be fully varied over a range of 
1:10 to 10:1. (Another, perhaps more fa- 
miliar term for the mark/space ratio is 
duty cycle.) 

The leading edges of the output wave- 
forms of the above circuit may be objec- 
tionably rounded for some applications 
when the mark/space control, R5, is set to 
its extreme positions. Also, the circuit 
may be difficult to start if the supply volt- 
age is applied to the circuit slowly. Both of 
those snags can be overcome by using the 
circuit shown in Fig. 5-b. That circuit 
features sure- start and waveform-correc- 
tion diodes. 
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Op-atnp squarewave generators 

Good squarewaves can be generated by 
using a fast op-amp, such as the LF35 1 , in 
the basic relaxation-oscillator configura- 
tion shown in Fig. 6. That circuit requires 
the use of dual power supplies and, be- 
cause of the slew-rate limitations of op- 
amps, its output- waveform rise and fall 
times are not as good as those obtained 
from transistor, 555, or CMOS astables. 
The op-amp circuit has, however, some 
distinct advantages over those alternative 
types of squarewave generator. Specifical- 



FIG. 6— A SIMPLE operational amplifier relaxa- 
tion oscillator. 

ly, it has excellent frequency stability and 
waveform symmetry, and its operating 
frequency can be varied over a wide range 
by altering any one of R1-R3 or CI. 

The basic operation of the Fig. 6 circuit 
is fauly easy to follow. As configured, the 
output of the op-amp alternately switches 
between the positive and negative supply 
voltages ( + V and — V). Thus, a positive 
or negative reference voltage is applied to 
the non-inverting terminal of the op amp, 
with that reference voltage being a fixed 
fraction (determined by the ratio of R2 to 
R3) of the supply voltage. 

Let's see what happens in more detail. 
Suppose initially that CI is discharged 
and the op-amp output has just switched 
to -HV, In that case, CI will charge 
positively via Rl until its voltage reaches 
the reference voltage applied to the non- 



inverting terminal of the op-amp, at which 
point the op-amp output voltage (and thus 
the reference voltage) will start to fall and 
thus initiate a switching action in which 
the output switches abruptly to the nega- 
tive supply voltage. Capacitor CI will 
then start to charge in a negative direction 
via Rl until its voltage reaches the new 
(negative) reference value at the non-in- 
verting terminal, at which point the op- 
amp output will again switch high and 
initiate a new action in which the whole 
sequence repeats itself 

The action of the op-amp circuit is such 
that a symmetrical squarewave is de- 
veloped at the output of the op -amp and a 
non-linear triangle waveform is developed 
across CI. Each waveform swings sym- 
metrically around zero volts. Note that the 
operating frequency is virtually indepen- 
dent of the supply voltages, but can be 
varied by altering the Rl or CI values, or 
by altering the R2-R3 ratios. 



frequency range of the R5 frequency con- 
trol to a precise minimum value. Potenti- 
ometer R6 is used as an output amplitude 
control. 

Figure 8 shows how the circuit shown in 
Fig. 7 can be modified to make a general- 
purpose squarewave generator that covers 
2 Hz to 20 kHz in four switched decade 
ranges. Note that preset controls R7 to 
RIO are used to precisely set the minimum 
frequencies of the 2 Hz-20 Hz, 20 
Hz-200 Hz, 200 Hz-2 t:Hz, and 2 
kHz-20 kHz ranges respectively, without 
requiring the use of precision compo- 
nents. 





FIG. 7 — A 500 Hz to 5 kHz squarewave generator. 



FIG. 9— THIS SQUAREWAVE GENERATOR fea- 
tures a variable mark/space ratio (duty cycle). 

Finally, Fig. 9 shows how the basic re- 
laxation-oscillator circuit can be modified 
so that it provides both a variable frequen- 
cy and a variable mark/space ratio output. 




SQUAREWAVE 
OUTPUT 



FIG. B — A FOUR DECADE, 2 Hz to 20 kHz squarewave generator. The tour pnesET potentiometers allow 
the circuit to use a single calibrated frequency scale. 



Figure 7 shows the practical circuit of a 
simple 500 Hz to 5 kHz op-amp squate- 
wave generator, in which the frequency 
variation is obtained by altering the at- 
tenuation ratio of the R2-R3-R5 voltage 
divider. Trimmer R4 is used to preset the 



TTie mark/space ratio is variable via R4, 
and the circuit action is such that CI alter- 
nately charges positively via Rl-Dl and 
the left-hand side of R4, and charges 
negatively via R1-D2 and the right-hand 
side of R4. The mark/space ratio is varia- 



ble over the range of 11:1 to 1:11, and the 
frequency is variable over an approximate 
range of 650 Hz to 6.5 kHz via R5. Vary- 
ing the marky space ratio setting causes 
only slight interaction with the frequency 
control. 

Note that the Fig. 6 to 9 circuits can be 
used with virtually any type of op-amp, 
but that the maximuin usable frequency 
and the output rise and fall times depends 
on the slew rate of the op-amp that is used . 
The LF361, for example, gives a perfor- 
mance that is about ten times better than 
the 741 in "those respects. Also note that 
although we've shown the circuits as 
being powered from 9-volt split supplies, 
they can in fact be powered from any split 
supplies in the range 5 to 18 volts. 

555 astable circuits 

The IC known as the 555 timer makes 
an excellent squarewave generator when 
used in the astable mode. The device is 
readily available and inexpensive. It can 
be powered by any supply in the range 4.5 
to 15 volts, has a low-impedance output 
that can source (supply) or sink (absorb) 
load currents up to 200 mA and, when 
used in the astable mode, generates out- 
put squarewaves with typical rise and fall 
times of about 100 ns. The 555 astable has 
excellent frequency stability, can span the 
frequency range from near- zero to about 
100 kHz, and its frequency and mark/ 
space ratio can be accurately controlled 
by using two external resistors and one 
capacitor. 

Figure lO-a shows a practical 1-kHz 
squarewave generator built around a 555 
in the astable mode. The formulas used to 
define the timing of the circuit are shown 
in 10-b. The circuit operation is such that 
CI first charges exponentially via the se- 
ries R1-R2 combination until eventually 
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FIG. 10— A SQUAREWAVE GENERATOR using a 
555 timer IC in the astable mode. Formulas used 
to calculate the circuit timing are shown In b. 
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its voltage rises to Vi of the supply volt- 
age. At that point a switching action takes 
place and CI starts to discharge exponen- 
tially via R2 until eventually its voltage 
falls to Vi of the supply voltage, at which 
point a second switching action takes 
place and CI starts to recharge towards % 
of the supply voltage via R1-R2, and the 
whole sequence repeats. Capacitor C2 is 
used in this circuit (and those that follow) 
to dectjuple the 555 from the effects of 
supply line transients. 

Note that the operating frequency of the 
above circuit is virtually independent of 
the supply- voltage value, and that both the 
mark/space ratio and the frequency are 
determined by the R1-R2-C1 values. Also 
note that if R2 is large relative to R!, the 
operating frequency is determined mainly 
by the R2 and CJ values and that an almost 
symmetrical output waveform is gener- 
ated. The graph of Fig. 11 shows the ap- 
proximate relationship between frequen- 
cy and the C!-R2 values under the above 
condition. In practice, the Rl and R2 val- 
ues can be varied from about ! kilohm to 
10 megohms. 

Thecircuhinfig. 10-acan can be mod- 
ified in many ways. For example, it can be 
made into a variable- frequency squar- 
ewave generator by replacing R2 with a 
fixed and a variable resistor in series. 

Figure 12 shows how the circuit can be 
used as a two-LED flasher in which one 
LED turns off as the other turns on, and 
vice versa. The circuit operates at a fie- 
quency of just under 1 Hz. 

Rgure 13 shows how the circuit can be 
modified so that its mark and space peri- 
ods are independently variable over the 
approximate range 15 to 1.5 microsec- 
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FIG. 12— THIS TWO-LED FLASHER operates at 
just under 1 Hz. One LEO turns on as the other 
turns off. 

onds. Here, timing capacitor CI alter- 
nately charges via R1-R3-D1 and 
discharges via R2-R4-D2. 

Rgure 14 shows how the circuit can be 
modified so that it acts as a fixed-frequen- 
cy squarewave generator with a mark/ 
space ratio or duty cycle that is fully varia- 
ble from 1% to 99% via R3. Here, C! 
alternately charges via Rl and the top half 
of R3 and Dl, and discharges via D2-R2 
and the lower half of R3. Note that the 
sum of those two timing periods is vir- 
tually constant, so the operating frequen- 
cy is almost independent of R3. 

The 555 astable circuit can be gated on 
and off (enabled or disabled) either by 
applying a gate signal to pin 4 or by disab- 
ling or enabling the main timing capacitor 
via a transistor switch. 

Figure 15-a shows how the circuit can 
be gated via the pin 4 (reset) terminal. The 
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FIG. 13— THE MARK AND SPACE periods of this 
circuit am Independently adjustable over the 
range of 15 microseconds to 1.5 milliseconds. 
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FIG. 14— THE DUTY CYCLE Of this Circuit Is vari- 
able from 1 to 99% via R3. The frequency is 
almost constant at 1.2 kHz. 
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FIG. 15— THE SSS CAN l)« electronically gated 
by applying a signal to pin 4. 

characteristic of that terminal is such that, 

if the terminal is biased above a nominal 
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Now that we've built the interfacing circuit 
and discussed the basics of using it, let's put 
your Sinclair 2X81 or TImex Sinclair 1000 to 
work! We'll show you how to measure 
temperature, create a security system, and 
control high-power devices. 



Interfacing tlie ZXSl 
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Part 3 



TH[S MONTH WE LL 

use the principles es- 
tablished in the first two parts of this series 
to build some fun and useful microcom- 
puter projects. They include a home-se- 
curity system, a temperature-sensing 
circuit, and methods of controlling high- 
current devices with the microcomputer. 
The number of things you can do with 
your microcomputer and interface are 
endless. In other words, the methods and 
principles that we'll use may be applied to 
any number of projects that you might 
dream up yourself. And you can combine 
all of the circuits we present to do numer- 
ous things. So don't be afraid to lake what 
we start with and improve and expand on 
it. Your imaginatioti is the only limh on 
what can be done. 

TV interference 

Before we get started building the add- 
on circuits, we should address a problem 
that is created by those circuits- — TV-pic- 
ture deterioration. As more integrated cir- 
cuits are added to the Sinclair interface, 
you will notice interference on your TV 
picture. (Many ZX8I users have trouble 



with screen interference even without 
hooking anything up to the computer!) 
You might want to try some of the follow- 
ing quick-fix tips to help clear up your 
picture. 

One trick that sometimes works is to 
roll up the connecting cable that goes be- 
tween the ZX8I and the iinlcnnaJZXSI 
switching box. Another trick that helps a 
little is to move the Sinclair away froni the 
TV set — elevating the TV set seems to 
have the most favorable results. Perhaps 
the easiest way to improve your picture is 
to ground the antenna switching box to the 
UHF-anlenna input on the back of your 
TV set. That can be done by wrapping a 
copper wire around the switching box and 
attaching its end to the UHF antenna in- 
put, [f you do those three simple things, 
you should be able to obtain a picture 
that's almost as clear as the picture with- 
out the interface circuit attached. Al- 
though shielding the interface and 
associated circuits in a metal case is a bit 
more work than the previous fixes, it will 
give better results. 

A home-security system 

Tlie first interface add-on we'll look at 
is a home- security system. We'll present 



only a minimum-security system. But you 
can add as much sophistication as you 
want. The limiting factor is the amount of 
program memory available on your mi- 
crocomputer. 

Figure 7 shows the security sy.stem's 
schematic. To guard eight doors and/or 
windows, all you need are eight magnets, 
S reed switches, and one eight-bit three- 
state latch (ICII, a 74LS373). You could, 
of course, use other alarm switches (such 
as pressure mass, or door-mounted plung- 
er switches). But we'll discuss reed 
switches because they're easy to mount. 

You should mount the normally open 
reed switch so that the magnet holds the 
switch closed when the window or door is 
closed. Then, when the window or door is 
closed, the line associated with that win- 
dow or door will be at a logic 0. If the 
window or door is opened, the associated 
reed switch will also open, and ICll will 
sec a logic 1 (because of the pull-up re- 
sistor). To check the status of the eight 
windows or doors, all you have to do is 
have the ZXtSV periodically generate an 
"IN 05" device-code pulse. That inputs 
the window/door status information into 
the accumulator of the Z8() where the sta- 
tus of each bit can be checked. The flow 
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FIG. 7— SECURITY SYSTEM. The simple system shown here can be made more complex— elthsf by 
adding more switches (or sensors) or by contralling some device other than a buzzer when a break- In 
Is sensed. 



chart in Fig. 8 describes the software re- 
quired to operate the security system. 

You can, of course, make the program a 
little more extensive. For example, you 
can check each bit of the status informa- 
tion to detennine which window or door 
was opened. Or, if you want to note the 
time of the security breach (or to keep 
track of when your teenage daughter 
comes home) you can use the clock/calen- 
dar circuit developed over the last two 
months in conjunction with the security 
system. 

But because we have so much to cover, 
we'll keep things simple. The machine- 
code and BASIC programs in Tables 16 
and 17 will accomplish the task expressed 
by the flow chart in Fig. 8, To load the 
above programs, first type "10 REM 
123456789012." Next use the machine- 
language entry program presented in Tab- 
le 5 (Part 2) to load the machine -language 
subroutines into the REM statement. 
Once the machine language is loaded, 
erase the entry prograin and enter the re- 
mainder of the BASIC routine. 

Now let's look at how the programs 
control the security-system circuit. Line 
20 calls the machine-language routine lo- 
cated at memory address 16514. The first 
two instructions there define where the 
security information is going to be stored 
in memory once it is retrieved from the 
74LS373. The command "IN A, 05" 
fetches the security infomiation from the 
74LS373 , (Remember: You must use odd 
input-device codes or bits D6 and D7 will 
be masked out when you input. That's one 
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SOUND ALARM 
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VIOLATION" 
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FIG, e— THE SOFTWARE needed to control the 
basic security system can be as simple as this 
flowchart shows. 



TABLE 16— SECURITY MONrTORlNG 



06 40 

0E6D 

DB05 

02 

C9 

03 08 

C9 



LD 8.40 

LD ceo 

IN A.05 
LD (BC),A 
RET 

OUT 08,A 
RET 



■ 



TABLE 17— SECURITY MONITORING 


10 REM 123456789012 


20 LETA = USR16514 ^J 


, 30 LET B= PEEK 16525 ^M 


40 IF B = THEN GOTO 80 ^^m 


50 LETA=USR16522 1 


60 PRINT "SECURITY VIOLATIONS J 


70 STOP ^M 


80 PRINT ALL DOORS AND ^M 


WINDOWS SECURE- ^M 


90 GOTO 20 ^M 


t^_^ ^^^^^^^H 



of those strange Sinclair idiosyncrasies 
that you have to get used to.) The com- 
mand "LD {BC),A" places the security 
information into the memory location 
pointed to by the BC register pair. That 
storage location was defined in the first 
two machine-language instructions as 
408DH (16525). Execution returns to line 
30 of the BASIC program, which sets 
variable "B" equal to the security infor- 
mation just placed in memory by the ma- 
chine-language routine. If "B" is equal to 
zetxj in line 40 (no security violation), 
program execution branches to line 80 
where an "all secure" message is printed, 
and the entire process is repeated. 

[f, in line 40, "B" does not equal zero, 
then a security violation has occurred. In 
that case, program execution continues to 
line 50, where another short machine- 
code routine is called. That routine does 
one thing: It generates an "OUT 08" de- 
vice-code pulse. As you can see in Fig. 7, 
that device-code pulse is fed to pin 2 of a 
74LS73 flip-flop (IC12). When the 
74LS73 sees a negative-going pulse on 
pin 2, it sets its output (pin 12) to a logic 0. 
That causes the piezoelectric buzzer, PBl , 
totumon.Aftertheal arm circuitistumed 
on, program execution returns to Une 60 
in the BASIC program, where "security 
violation" is written to the TV screen. In 
line 70, program execution stops, When 
pin 1 of the 74LS73 (IC12) is grounded by 
pressing S9, the output of the 74LS73 is 
reset to a logic I and the alarm is turned 
off. 

If you want to monitor more doors afid 
windows {or pressure mats, etc.) you can 
add additional three -state devices to the 
circuit and read the states by using a dif- 
ferent input device-code pulse. 

Temperature sensing 

The next circuit we'll discuss will allow 
you to monitor temperature. It has a mea- 
surement range from to 100 degrees 

PARTS LIST— SECURITY SYSTEM 
Resistors Vi-watt, 5% unless otherwise , 
noted 

R1-R8— 1000 ohms 
Semiconductors 

1011— 74LS373 octal D-type latch 
IC12— 74LS73 dual J-K flip-flop 
Other components 
S1~S8— Reed switches. See text 
PBl— Piezoelectric buzzer 
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Celsius with an accuracy of a couple of 
degrees Celsius. You can see that it's not a 
precision thermometer, but you can use 
the circuit to measure ambient tem- 
perature or the temperature of a developer 
bath in a darkroom. Based on the tem- 
perature, you can have the computer torn 
heaters or fans on or off (using control 
circuits that we'll get to shortly). 

Referring to Fig. 9, the thermometer 
circuit consists of National Semiconduc- 
tor's LM335 temperature sensor and the 
AE>C0804 single-channel, eight-bit ana- 
log-to-digital (A/D) converter. 

The ADC0804 connects directly to the 
interface circuit develojwd in Part 1, and 
only two signals are necessary to control 
the circuit's operation. The ADC0804 
control lines are connected to the two 
74LSi38's (IC's 3 and 4} of the Sinclair 
interface circuit. An "OUT 00" device 
code pulse starts an analog-to-digital con- 
version of the LM335's output voltage. At 
the end of the conversion (about 100 mi- 
croseconds), a digital value representing 
the sensor's temperature is input into the 
Z80's accumulator with an "IN 09" de- 
vice-code pulse. 

The temperature-sensing circuit can be 
adjusted via resistors Rll and R12 so that 
the temperature will be read directly in 
degrees Celsius. Potentiometers Rll and 
R12 should be ten-turn (at least) potenti- 
ometers so that a fine adjustment of the 
zero setpoint and the span can be accom- 
plished. 

The LM335 should be soldered to a pair 
of small -gauge, twisted wires and a small 
amount of silicone rubber should be 
placed on the leads to insulate them from 
liquids in which the sensor might be sub- 
merged. 

Once you have the sensor prepared, you 
can calibrate the circuit. You'll need a 
glass of ice water, a glass of boiling water, 
and a Celsius thermometer that you know 
to be accurate. You will also need some 
software. 

Enter, for line 10, a 12-character RE- 
Mark statement to reserve room for two 
machine-language subroutines. Use the 
machine-language entry program pre- 
sented in Part 2, Table 5 to load the ma- 
chine-language routines in Table IS. Then 
load the BASIC program in Table 19. 

Line 20 of that program calls the first of 
the two machine-language subroutines — 
the instruction "OUT0C,A," which gen- 
erates an output device-code pulse that 
starts an analog -to -digital conversion by 
the ADC0804, Once the device -code 
pulse has been sent, program execution 
returns to line 30 of the BASIC program, 
which calls the second machine-language 
subroutine (at memory location 16517). 

The first two instructions, "LD B,40" 
and " LD C , 8D , " set the memory location 
where the temperature infonnation is to 
be stored. That location is 408DH or 
16525. The third instruction, "IN A, 09," 




"^ TABLE 18— TEMPERATURE 




MEASURING 




D3 0C 


OUT efC.A 


m 


C9 


RET 


06 40 


LD B,40 




0E8D 


LD C.8D 


m 


DB09 


IN A.09 


02 


LD (BC).A 


C9 


RET 





FIG. 9— TEMPERATURE SENSING CIRCUIT Note that R11 and R12 st^ould be multitu rn-type potentiom- 
eters — It makes calibration easier. 



PARTS LIST- 
TEMPERATURE SENSOR 

Resistors Vt watt, 5% unless otherwise 
noted 

R9— 3000 ohms 

RtO— 10,000 ohms 

R11, R12— 10,000 ohms, multiturn poten- 
tiometer 

R1 3— 100,000 ohms 

Capacitors 

C1, C3— TO-tiR 10 volts, electrolytic 

C2 — 150 pF, ceramic disc 

Semiconductors 

IC13 — Ui/1335 temperature sensor 

1C14— -ADC0804 analog -to-digital con- 
verter 

(CIS— 74LS32 quad on gate 



above program and place the LM335 into 
the glass of ice water along with the 
known-accurate thermometer. Allow the 
sensor and thermometer to sit for a few 
minutes and then adjust resistor Rl until 
the thermometer reading and the number 
printed on the screen are the same. That 
adjusts the zero setting. (If the tem- 
perature of the ice water is not zero, or 
very close to zero, suspect that something 
is wrong.) 

Now place the LM335 and the mercury 
thermometer into the glass of boiling 
water. After you allow them to set for a 
few minutes, adjust R2 until the reading 
on the screen matches that of the mercury 
thermometer. That sets the span of the 



TABLE 19— TEMPERATURE 




MEASURING 




20 LETA = 


= USR 16514 


■ 


30 LETA = 


= USR 16517 


40 LETB' 


= PEEK 16525 




50 CLS 






60 PRINT 


THE TEMPERATURE IS 


■';B;"CENTIGRADE" 




70 PAUSE 100 




80 GOTO 20 





reads the temperature information from 
the ADC0804 and "LD (BC),A" stores 
the temperature information in memory. 
Program execution returns in line 40 of 
the BASIC routine, which sets the varia- 
ble "B" equal to the temperature informa- 
tion just placed in memory by the 
machine-language subroutine. Line 50 
clears the screen and line 60 prints the 
new temperature. After a pause, the entire 
sequence is repeated. 
To calibrate the sensing circuit, run the 
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temperature -sens or circuit. With the cal- 
ibration complete, temperatures mea- 
sured between the two setpoints should be 
accurate within a couple of degrees Cel- 
sius. While that is not great accuracy, it is 
accurate enough for many purposes. For 
example, you could use the ZXSI to 
monitor two different temperatures, say 
the outdoor temperature and your attic 
temperature. Then, you could use one of 
the power-control circuits (that we'll dis- 
cuss next) to turn on your attic fan when 
the attic temperamre is higher than the 
outside temperature. (But only in the 
summer, of course.) 

A power controller 

An interface that can control logic cir- 
cuits certainly has many applications. But 
we're sure you'll agree that an interface 
that can control devices that require high 
vohage or current has many more possible 
applications. For instance, if you want to 
use a large siren and floodlights along 
with the security system, or if you want to 
activate a heater or fan, you'll need more 
power than the ZX8J or the interface alone 
can provide. However, let's look at a few 
devices that can be connected directly to 
the interface to control loads that require 
higher voltage and higher cunent. 

The first device we will consider for 
power handling is the mechanical relay. 
The relay is a simple device to use and can 
be used for either AC or DC loads. Figure 
10-a shows a typical relay/microcomputer 
hpokup. If a logic 1 is written to the latch 
(a 74LS373) through D0 of the micru- 
computers data bus, the relay will be de- 
energized. If a logic is written to the 
latch, the relay will be energized and the 
load will be switched on. The disadvan- 
tage of this configuration is that mechan- 
ical relays that can be controlled with 
logic-level signals typically can only han- 
dle loads up to 0.5 amp at 120 volts. 

Another kind of relay which has gained 
popularity in the past five years is the 
solid-state relay (SSR). Like its mechan- 
ical counterpart, the SSR can be activated 
with a logic- level signal, but it is gener- 
ally used to switch AC loads. The new- 
generation solid-state relay can switch 
both AC and DC loads so that it is becom- 
ing a direct replacement for the mechan- 
ical relay. The teal advantage of the SSR is 

PARTS LIST— POWER 
CONTROLLER 
Rasistors >/4-watt, 5% 
R14— 100 ohms 
R21— 390 ohms 
Semiconductors 
1C16— 74LS373 octal D-typ« fatch 
IC18— 74LS73 D-type flip-flop 
)C17— 74LS04 hex inverter 
IC19— lv1OC3010 optical]y coupled triac 

driver 
TR1— triac. 6 amps, 200 volts 
Other components 
RY1— SPDT relay, 5-volt. 72 mAcoil 
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TABLE 20-REUW CONTROL 


3e 


00 


LDA, 00 Relay 


D3 


10 


CXJT 10, A on 


C9 




RET 


3E 


01 


LD A, 01 Relay 


D3 


10 


OUT 10, A off 


C9 




RET 



FIG. 10— YOU CAN CONTROL higti-voltage circuits by either adding a solid-state or mechanical relay 
(as In a) or by using a triac driver and triac (as in b). 



that it can handle a great deal of power (for 
example 35 amps at HO volts), and has no 
moving parts. That means that your ZXS/ 
can indirectly control a 3850-watt de- 
vice — a formidable sized heater, for ex- 
ample. The interface circuit for the solid- 
state relay is the same as that for the me- 
chanical relay. The solid-state relay's par- 
ticular disadvantage is that it is relatively 
expensive (about $18,00 for a 120 volt 
AC, 20-amp model). 

The software listed in Table 20 is to 
control the relay circuits. When the two 
routines are stored in a REM statement, 
they can be called with a simple "RAND 
USR xxx" statement, where xxx is the 
starting address of the routine. 

The third power-handUng device we'll 
look at is a solid-state device for controll- 
ing AC loads. The device is called a triac; 
the interface circuit is shown in Fig. 10-b. 
Connected to the gate of the triac is an 
optically-coupled triac driver (which al- 
lows a logic signal to control the triac). 
Since the driver is optically coupled to the 
triac, the power circuit is electrically iso- 
lated from the computer. 

To control the circuit, instead of writ- 
ing to a latch (as was done in the relay 
circuit), a set/ re set flip-flop (a 74LS73) is 
used to generate the bistable logic-levels 
that control the power circuit. When an 
"OUT 10" pulse is generated, it sets the 
flip-flop's output to a logic 1, turning the 
triac off When an "OUT 14" pulse is 



generated, it resets the f5ip- flop's output to 
a logic and the triac is tumed on. TTie 
triac circuit is best suited for AC loads up 
to 300 watts, and will not work on DC 
loads at ail. 

The software to control the triac circuit 
is a little different from the relay-circuit 
software. The data bus is not needed for 
control, instead, two output device-codes 
are used. One device code turns the load 
circuit on and the other device code turns 
the load circuit off. The following ma- 
chine language routine is all that is re- 
quired to control the triac circuit: 
To turn the triac on: OUT 10,A 
To turn the triac off: OUT 14,A 

Each of the three power-handling cir- 
cuits has its own specific advantages, and 
depending upon your application you can 
choose the device that best suits your 
needs. 

We've saved the best add-on — a speech 
synthesizer — for last. Unfortunately, that 
means that you'll have to wait until next 
month for its description. R-E 
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DESIGNING 
WITH 

LINEAR IC'S 

Although operational amplifiers are widely used in a variety of 
applications, there are some op-amps types that are still 
relatively unknown. In this article we'll look at two such 
devices, the CDA and the OTA, and see how they are used. 
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MOST DESIGNERS USE 

the operational ampli- 
fier because it is a versatile device that can 
be used in a wide range of applications. 
Gain can be set using only a pair of re- 
sistors, and the device can be made stable 
by adding a few external components. 

Some devices, called firequency-com- 
pensated op-amps are unconditionally 
stable — a decided plus in some applica- 
tions. There is a trade-off, however, as 
those devices suffer in terms of frequency 
response. 

Despite its popularity, the "standard" 
op-amp is not the be-all and end-all for all 
applications. There are times when some 
other type of op-amp should be used. In 
this article, we are going to discuss two 
lesser-known operational IC amplifiers: 
The Current- Difference Amplifiers and 
Operational Transconductance A mplifiers 
(CDA's and OTA's). 

Current-difference amplifiers 

The CDA is sometimes called a Norton 
amplifier, after Norton's network the- 
orem, because it can be modeled as a 
current-source and resistance. The sym- 
bol for the CDA is shown in Fig. 1. 

The CDA is an AC amplifier, although 
it will also handle DC signals provided 
that a large DC output offset potential can 
be tolerated. 

Rgure 2 shows the basic inverting fol- 
lower CDA circuit. Outwardly, there is 
similarity between that circuit and the in- 
verting follower op-amp circuit, es- 
pecially when configured for AC signals 
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FIG. 1— SCHEMATIC SYMBOL for the CDA Or 
Current Dfterence Amplifier. Another name for 
the CDA is the Norton amplifier. 

only There is a feedback resistor (R2) 
between the output and the inverting in- 
put. Signal is applied to one end of the 
input resistor (Rl); both Rl and R2 form a 
junction with the inverting input. Capaci- 
tors CI and C2 block DC components, 
passing only AC signals, A DC bias cur- 
rent (5 p.A to 100 p-A), Ir£p is applied to 
the non-inverting input of die CDA. 

Unlike the conventional op-amp, the 
gain of the current-difference amplifier is 
given only approximately by the ratio of 
feedback to input resistances (R2/R1), 
The actual gain may be slightly different 
in practice. 

The first step in the design process is to 
set a quiescent point, that is, the output 
voltage, Vq, when the input signal is 
zero. The equation governing the quies- 
cent point is: 

rR2 -..(^RS^^) 



Vn = 



R3 



■ + ,7Vr, 



\R1 



where Vq is the quiescent output potential 
in volts, Vpj[;p is the reference potential in 



volts, and the resistances (R1-R3) arc ex- 
pressed in ohms. 

Equation ! looks imposing on first 
glance (at least more so than R2/R1), but it 
is really not that bad. The term V^gp/RS , 
for example is merely Ohm's law for cur- 
rent Iref. ^ ^^ lefthand term reduces to a 
simpler term I,^gp X R2, The right-hand 
term is used to account for the contribu- 
tion of an input transistor junction poten- 
tial to the total output offset voltage. Since 
that transistor junction potential is effec- 
tively applied to the non-inverting input, 
the gain it sees is (R2/R1) -I- 1. 

The key to designing current-difference 
amplifier circuits is to set a reference cur- 
rent (Iref) that will set the desired quies- 
cent value of Vq. The 5 jjlA to 100 jjiA 
constraint noted earlier must be observed 
however, in which case the gain is approx- 
imately -R2/R1, 

Selection of values for the circuit com- 
ponents is further constrained by certain 
other factors. The gain, for instance, will 
help determine R2/R1, while the mini- 
mum required input impedance sets a 
lower limit on the value of Rl. Similarly, 
the reference potential {V^^p) may be 
constrained by other factors. If economics 
or some pressing need for a specific po- 
tential intervenes, for example, we may 
not be able to influence V^gp In many 
cases, especially where low cost is a fac- 
tor, Vj^Ep might actually be the ordinary 
-I- V power supply, especially if + V is 
normally regulated. 

In still other cases, the V^pp potential 
might be derived from a special power- 
supply circuit whose main function is to 
serve as the V^gp source. Low-cost three- 
terminal IC regulators make that alter- 
native more attractive, especially when 
there are several CDA devices in the cir- 
cuit so that the cost is spread out. 

The frequency response of the circuit in 
Fig, 2 is governed on the high end by the 
properties of the CDA, and on the low end 
by the values of CI and C2. The values of 
those capacitors should be high enough to 
pass the lowest frequency that you nor- 
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FIG. 2— BASIC INVERTING FOLLOWER CDA cir- 
cuit. Note the sirrllarlty between this and a con- 
ventional op-amp Inverting follower. 
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mally expect the amplifier to encounter. 
In general, that is found ftom the equa- 
tion, /= 1/6, 28RC. 

A non-inverting foUower circuit is 
shown in Fig. 3. Note that that circuit is 
also similar to its operational amplifier 
counterpart. 

TTie signal is applied through an RC 
network to the non-inverting input of the 
CDA, and a feedback resistor is connected 
between the output and the inverting in- 
put. Note, however, that the circuit de- 
parts from the op-amp version in that there 
is no input resistor between the inverting 
input and ground. As in the previous cir- 
cuit, a reference current is also applied to 
the non-inverting input. Again, the refer- 
ence current is 5 fJoA to 100 fjiA. The 
voltage gain of the circuit in Fig. 3 is given 
by the following; 



Av 



1refR2 
25 R1 



where Ij^Ep is Vj^gp/RS, Again, we have 
some constraints besides the reference 
current range. The gain determines R2/ 
Rl, and input impedance sets a lower limit 
toRl. 

The lower-end frequency response is 
set by network Rl-Cl , The values of those 
components are selected according to 
/= 1/6,28R1C1, with the minimum value 
of R] set by the input impedance require- 
ments. As with all non-inverting fol- 
lowers, that Z[N value should be not Jess 
than ten times the source impedance of 
the stage or device preceeding the cunent- 
difference amplifier. 

The CDA is especially suited to ap- 
plications requiring AC amplification but 
where only single-sided DC power-sup- 
plies are available. If bipolar DC supplies 
are available, then it might be reasonable 
to use an ordinary operational amplifier in 
its place. 

An example of a CDA is the National 
Semiconductor LM-3900, That IC con- 
tains four CDA amplifiers in one IC pack- 
age. 

The OTA 

The OTA is, in many respects, similar 
to the ordinary operational amplifier. In 
fact, the OTA resembles an op-amp even 
more than the CDA doe;s. 

So what is a "transconductance" am- 
plifier? Most of us are used to thinking in 
terms ofvoltage amplifiers, or current am- 
plifiers, but the term transconductance 
amplifier is strange. 

To get a better understanding of what's 
involved, let's first discuss what is meant 
by the transfer function of an amplifier. 
This term is an expression of the "gain" 
of the circuit in terms of input and output 
signals, and is expressed as the ratio of 
output over input. For an ordinary opera- 
tional amplifier, therefore, the transfer 
function is Vq/V[, In earlier installments 
of this series, we discussed voltage gain 




Vref 
fig. 3— the non-inverting follower cda 

circuit alM strongly resembles Its conventional 
op-amp counterpart. 
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FIG. 4— THIS MODEL ot the OTA shows the 
equivalent circuit at that device. 



(Av) and gave a resistor-ratio equation to 
describe gain. For the op-amp inverting 
follower, the gain transfer function is 
given by: 

Vo _ , ^ - Rf 

V ^ ^ R~ 

•IN n|M 

For a transconductance amplifier, the 
transfer function is defined as an output 
current overan input voltage, Ic/Vj. Since 
that ratio also defines electrical con- 
ductance (in mhos or siemans), the ampli- 
fier is called a transconductance ampli- 
fier. It's "gain" is expressed by the fol- 
lowing equation: 



A.- 



loK 



= G„ 



where G™ is the transconductance in si- 
emans (note: 1 sieman = 1 mho), V[fj is the 
input potential in volts, Iq is the output 
current in amperes, and K is a propor- 



tionality constant. The value of that pro- 
ponionabiy constant may be 1 . 

Figure 4 shows a model for the opera- 
tional transconductance amplifier. The in- 
put circuit models as a resistance (R,j^) 
and is essentially the same as an opera- 
tional amplifier input circuit. If the OTA 
were ideal, then Rj^ would be infinite, but 
for practical (in other words, real) devices 
Rjjvj is simply "very, very high". 

The output circuit of a conventional op- 
amp can be modeled as a Thevinin equiv- 
alent circuit, which consists of a voltage 
source and a series "looking back" 
(source) resistance. The OTA differs from 
the op-amp in that its output is a Norton 
equivalent circuit consisting of a current 
source in parallel with the looking back 
resistance (Rq). For those OTA devices 
that use a programming bias current 
(Iabc)> the value of Rq is given approx- 
imately by 

Ro = 7.5 (Ubc) 

where Rq is the output resistance in 
megohms and I^g^ is the programming 
current in milliamperes. 

The programming bias current is the 
key to not only normal OTA operation, 
but also several special applications for 
which the OTA seems specially suited. 
We know that the transconductance G^, is 
set by 

G^ = 19.2 (Ubc) 
and 

Avo = GmRL 

where G„ is the transconductance in 
millisiemans, I^g^ is the programming 
current in milliamperes, AyQ is the open- 
loop voltage gain, and R^ is the OTA 
output resistance. 

From the foregoing equations it should 
be evident that current I^g^ controls the 
operation of the OTA. 

The CDA and OTA differ from the nor- 
mal operational amplifier, but each have 
special applications for which they are 
uniquely well-suited. In some cases, 
those special IC amps are better suited to 
an application than the op-amp, and so 
should be used. 

The CDA, for example, is well-suited 
to mobile, portable, and vehicular ap- 
plications in which only a single power 
supply is available. The op-amp, if used in 
such applications, requires two external 
resistors to bias the non-inverting input to 
a potential of 0.25 to 0.7 volt. 

The OTA generally uses two power 
supplies; -H V and — V, and so will not be 
used in some applications for which the 
CDA may be suited. There are situations 
where the OTA is preferred. The ability to 
modulate the reference current permits a 
wide range of applications. 

In the next installment of this series we 
will consider some devices that are proba- 
bly not familiar to many readers, includ- 
ing such devices as isolation and 
logarithmic amplifiers R-E 
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distributed via cable without any 
problems." 

Assuming that the existing 262.5 
lines per field is maintained, then 
doubling the field rate to 120 Hz 
would double the line rate (and 
writing speed). The bandwidth re- 
quirements would approximately 
double. If the existing NTSC sys- 
tem would support 120 fields-per- 
second, you can bet that it would 
be in use by now! Even if the stan- 
dard 60-Hz field rate were main- 
tained for the transmission medi- 
um and each field were displayed 
twice, then some type of compli- 
cated (expensive) frame storage 
system would be required for the 
monitor. 

Incidentally, a different 3-D sys- 
tem intended for computer gener- 
ated images has been developed 
at Georgia Tech's Engineering Ex- 
periment Station. According to 
the inventor, the image is coded by 
the computer for viewing through 
inexpensive eyeglasses which are 
not electronically controlled in 
any way. 
LEN CAYCE 
Marietta, CA 

HOME CONTROL COMPUTER 

Your article on the "Home Con- 
trol Computer," (Radio- Electronics, 
April, May, and June 1984), was 
both interesting and informative. 
In it you discussed the implemen- 
tation of home control with one of 
the many home computers avail- 
able. We could not agree more 
with your conclusion that this is a 
terrible waste of computing power 
and money, because it requires full 
dedication of all computer re- 
sources available to a single task. 
Your approach was to construct a 
computer controller to free up the 
other machine. 

We feel there is an additional 
alternative available to individuals 
who haven't either the time or ex- 
pertise to construct your project. 
You correctly maintained that 
home computers are too expen- 
sive to have sitting around doing 
home control all the time. We feel 
this is correct only if the computer 
is expensive. 



Our company, Minotaur Engi- 
neering, has developed a "BSR" 
interface for the Timex Sinclair 
1000 (ZXSD computer that will do 
many of the tasks described by 
your project, and very inexpen- 
sively. It has a real-time clock, all 
the necessary software, and it con- 
nects to the expansion bus of the 
computer. It will also control 256 
lights and appliances over the AC 
wiring of a house or apartment. As 
an option we have available a ther- 
mostat controller and we include 



Federal tax forms to apply for the 
Energy Saver's Credit. 

At $74.95 for the main controller, 
we feel that it could be a very cost- 
effective add-on to an inexpensive 
machine, and a profitable solution 
for individuals seeking home en- 
ergy management/control solu- 
tions. We remain your avid 
readers. 

CORDON CROSS 
Minotaur Engineering 
1840 East University 
Mesa, AR 85203 R-E 
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Designing with the Schmitt trigger 
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THE SCHMITT TRIGGER [S AN INCREDI- 

bly useful circuit element whose 
popularity has increased since the 
introduction of the integrated cir- 
cuit (IC). You can mai<e a Schmitt 
trigger out of discrete compo- 
nents, but it requires that careful 
attention be paid to the math, plus 
the frequent use of non-standard 
component values. And even 
then, the resultsof hours of paper- 
work have a nasty habit of "blow- 
ing-up" when they're translated 
into real-world circuitry. 

However, integrated circuits 
(and the control possible in man- 
ufacturing them) have changed all 
that. Today, Schmitt triggers show 
up in many applications, and, be- 
cause of their unique properties, 
have simplified what used to be 
some really hairy circuit problems. 
This month we'll look at just one of 
the ways those circuits can elimi- 
nate all kinds of design hassles. 

Schmitt-trigger oscillators 

Everybody has seen the circuit 
in Fig. 1. If you have one Schmitt 
trigger, a resistor, and a capacitor, 
your clocking problems are 
solved. Any time you need an os- 
cillator for some down-and-dirty 
clocking, you couldn't ask for any- 
thing simpler. Its output is a typical 
example of why Schmitt trigger 
IC's are such useful design ele- 
ments. The symmetry of the out- 






fa = 0.72 RC 
'(FDHVpD-lOV) 



FIG. 1 
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put duty-cycle is well within 
shouting distance of a perfect 
50-50; power requirements are 
tow; and the circuit oscillates pret- 
ty much between ground and the 
supply rail. The output frequency, 
however, will depend on several 
factors including the supply volt- 
age, and the threshold voltages for 
the IC. For 10-volt operation, the 
output frequency, f, of that circuit 
will be close to: 

f = 0.72(RC) 

A much more useful application 
of the Schmitt trigger in building 
an oscillator is shown in Fig. 2, 
That circuit is a low-power VCO 
(Voltage Controlled Oscillator) 
that is easy to build and has the 
added advantage of being linear 
over a wide range of voltages. The 
circuit is a bit more complicated, 
but much more versatile than the 
previous one. For openers, the 
output frequency can be calcu- 
lated with a high degree of preci- 
sion. For 10-volt operation, its 
output frequency is: 

f= (5 -ViJ/(3.6(Ria)) 



FIG. 2 



There are, however, some un- 
usual things to watch out for when 
using it. For starters, the expres- 
sion that shows how the frequency 
varies with the voltage is; 
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3.6(RiC1) 



Don't worry about where that 
expression came from — the im- 
portant thing to note is that the 
minus sign indicates that as the 
voltage increases, the frequency 
decreases. 

To understand what the limits of 
the circuit are, let's see how it 
works. 

How it works 

The inverter (ICl, a 4049) acts as 
an integrator and produces a ramp 
voltage at its output. (A ramp is a 
linearly rising sawtooth wave, so 
named for its resemblance to an in- 
cline — like a staircase.) The inte- 
grator continues producing the ramp 
until its threshold voltage is reached, 
Becausewe're talking about a CMOS 
inverter, the threshold voltage is 
equal to half the supply voltage. 
continued on page 94 
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Acid-base balance 

If the pH of the blood is not near nor- 
mal, the heart and other organs will not 
function properly. Cardiac arrhythmias 
may occur, making the problem worse. It 
is possible to have a respiratory or a meta- 
bolic acidosis. A respiratory acidosis oc- 
curs when the content of carbon dioxide 
in the blood is abnormally high. Meta- 
bolic acidosis occurs when there are acid- 
ic chemicals present in abnormal amounts 
or there is less than the usual amount of 
sodium bicarbonate. 

A ^pe of metabolic acidosis called lac- 
tic acidosis occurs when the body ineffi- 
ciently uses glucose to obtain energy. 
When that happens, lactic acid is pro- 
duced and released into the blood. Ineffi- 
cient use of glucose will occur when there 
is not enough oxygen to permit the effi- 
cient use of glucose. That would occur 
when pulmonary function was insuffi- 
cient or when there is shock. 

Thus, when a person is not breathing 
well, it is possible to have an acidosis that 
is partially respiratory and partly meta- 
bolic. Metabolic acidosis can also occur 
when there are acids in the blood in great- 
er than normal amounts, as with certain 
poisons. Also, when diabetics do not have 
enough insulin and use fat to obtain ener- 
gy, enough acids may be produced to 
cause a metabolic acidosis. 

Knowing how severe an acidosis is and 
whether it is respiratory or metabolic will 
help the physician determine what treat- 
ments are needed to bring the patient back 
to normal. Chronic disturbances to which 
the patient has adjusted are not changed 
by the physician, as they are normal for 
that patient. Acute, new disturbances 
should be corrected. In general, respirato- 
ry acidosis is corrected by improving 
breathing. Metabolic acidosis may be cor- 
rected by giving intravenous sodium bi- 
carbonate as well as by treating the 
underlying condition, depending on the 
reason for the acidosis. 

Blood pressure 

Any interference in the function of the 
heart may decrease the blood pressure. 
Loss of blood volume, as with bleeding or 
dehydration, will also lower the blood 
pressure. During myocardial infarction it 
is desirable to keep the blood pressure 
ftom being too high so as to reduce the 
work of the injured heart. During brain 
surgery it is sometimes necessary to lower 
the blood pressure to reduce bleeding. 

If the blood pressure, becomes too low, 
a person will become confused due to 
decreased circulation to the brain. With 
low blood pressure, the heart will not re- 
ceive enough oxygen through its own nu- 



trient arteries, the coronary arteries. Also, 
after several hours of low blood pressure 
the kidneys will suffer damage. 

Blood pressure can be controlled on a 
minute-by-niinute basis by giving intra- 
venous fluids or drugs and by applying 
external pressure to the abdomen and legs 
with pneumatic compression devices, 
sometimes called anti-shock trousers. 

Measuring blood pressure 

Blood pressure can be measured in 
about 30 seconds by inflating and deflat- 
ing a pneumatic cuff about the arm. Lis- 
tening over the front of the elbow with a 
stethoscope will allow one to measure 
blood pressure during deflation. The 
blood pressure measured is that of the 
brachial artery, which one can feel by 
pressing flrmly on the front of the elbow. 
When the pressure in the cuff becomes 
less than the maximum (systolic) blood 
pressure, turbulent blood flow will cause 
sounds to be heard with each heartbeat. 
When the cuff pressure becomes less than 
the minimum (diastolic) pressure, tur- 
bulent flow is less, and the sounds become 
greatly decreased. 

Electronic instruments are available 
that inflate and deflate a blood-pressure 
cuff and listen with a microphone to deter- 
mine the systolic and diastolic blood- 
pressures. TTie heart rate is also measured 
by some of those instruments. 

When the blood pressure is low, sounds 
are difficult to hear. It is then useful to 
detect blood flow with an ultrasonic flow- 
detector. Such devices transmit an ultra- 
sound signal. The ultrasound signal is 
produced by a crystal transducer that 
causes a mechanical vibration. Ultrasonic 
frequencies of 1 to 10 MHz are commonly 
used in clinical applications. A portion of 
the energy transmitted is reflected back to 
the transducer (or a separate receiving 
transducer) within milliseconds. When 
the returned signal has been reflected by 
moving blood, the frequency of the signal 
is shifted by several hundred to several 
thousand Hz. That is the Doppler shift, 
similar to that encountered in radar. The 
Doppler shift is detected by mixing the 
received signal with the transmitted-os- 
cillator signal . The high-frequency carrier 
signal is then easily filtered out. The Dop- 
pler flow detector can be used with a loud- 
speaker to help one listen for the blood 
pressure. 

It is sometimes desirable to place a 
catheter (a plastic tube) in an artery in 
order to continuously measure the blood 
pressure. The catheter is connected by 
plastic tubing containing saline ("phys- 
iological salt water") soluuon to a pres- 
sure transducer. The blood pressure can 
then be continuously measured. Blood for 
arterial blood gases and other tests can be 
drawn from the same catheter, avoiding 
repeated needle sticks in patients who re- 
quire many blood tests. R-E 
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OVER THE PAST FEW MONTHS WE RE' 

ceived several inquiries con- 
cerning intercoms: It appears that 
a number of you wish to modify 
them to suit your specific needs. 
So, this month, we'll take a look at 
a couple of the changes that you 
want to make and see what must 
be done to make those modifica- 
tions work. 

Our first request comes from 
Dick Ryszykow (NY), who wants to 
know how a speaker can be made 
to function as a microphone as 
well as a speaker. Well, all speak- 
ers are actually crude micro- 
phones.. You can prove that to 
yourself by taking your stereo 
headphones and using them as 
microphones for your tape deck. 
In order to use a speaker more 
efficiently as a microphone, 
however, you have to be con- 
cerned about impedance match- 
ing. The impedance-matching de- 



AMF 



AUDIO 
OUTPUT 
TeAK«FC.RME.R 






Ht'i'H 



LOW 



IMPEPAistcE. 







I AhAP 


SPKR/MtC 


E iMPUT 
r 


LO 


IMPepAfr^E 




lOln H' 





TRMUSFOftMER 
& 
FIG. 1 



sss ^ ga 

IBRATOR.U^II'- 








> IMT£RCOW 



RGMOTC 



FIG. 2 



t^ 



LOCAL 

spk?/mic. 



cat 



1000 ohms) side of the transformer 
is connected to the amplifier and 
the low side (say, 8 ohms) to the 
speaker. Thus, both devices "see" 
the proper impedance and they 
work well together. But how can 
we use a speaker as an input de- 
vice or microphone? 

First, consider that a micro- 
phone must produce electrical 
signals corresponding to the audio 
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vice usually used is an audio 
transformer. 

Speakers are low-impedance 
devices, normally on the order of 
3.2 to 16 ohms. Most amplifiers, 
whether for intercoms or what- 
ever, have high-impedance input 
and output circuits. In order to 
avoid distortion and signal losses, 
the impedances of the speaker 
and amplifier-output must be 
matched. 

You are familiar with the use of 
an output transformer between an 
amplifier and speaker, as shown in 
Fig. 1-a. The high-impedance (say, 



source. A speaker normally does 
just the opposite — it produces au- 
dio that corresponds to electrical 
signals. But if sound waves strike 
the speaker cone, it vibrates; that, 
in turn, vibrates the voice coil. 
When the coil moves, it cuts across 
the flux lines of the magnetic field 
(produced by the speaker's per- 
manent magnet) and an electric 
current is generated. Thus, you 
have an electrical signal that corre- 
sponds to the audio source. 

Unfortunately, you can't just 
connect the speaker to the high- 
impedance input of a typical am- 
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New for our readers.. 



.A mailorder source of software for Atari 400, Atari 800, IBM P C, Commodore VIC-20, 
Apple II, and other personal computer systems. 
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n FLIGHT SIMULATOR by Mi- 
crosofl ... List S49.9S, Our price 
... S43.00, Highiy accurate sim- 
uiation of flight in a single-engine 
aircraft. Working instruments. 
Out the window graphics. Real- 
lime (light conditions. (IBM P C. 
64k, color graphics, disc) 



n EASYWRITER II by In- 
formation Unlimited ... List 
S350.00. Our price ... 
$300.00. Turns your com- 
puter into a word 
processor. You see every- 
thing on the screen. There 
are no imbedded com- 
mands. (IBM P C. disc) 
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G DEADLINE by In- 
focom ... List S49.95. 
Our price .. $43.00. A 
locked door. A dead 
■ .^ man. You have 12 

LSALa JNE fioufs to solve the mys- 
"""t^^j^^P? tery. One false move, 
' "'""^ "" ^* and the killer strikes 

again. (IBM P C, 48k. 
disc) 



3 ALGEBRA, Vol. 1 by Edu- 
ware ... List $39.95. Our price 

S34.00. A first year algebra 
tutorial covering definitions, 
number line operations, sets, 
etc, (IBM P C. 48k, color 
grpahlcs. disc) 
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n MICRCTERMINAL by 

Microcom ... List S94.9S. Our 
price ... S 83. 00. Allows ac- 
cess to remote mainframes 
and minis, information data 
banks, and other personal 
computers. (IBM P C, disc) 



D PC TUTOR by Comprehen- 
sive Software ... List S79.95. 
Our price ... S69.00. Interactive 
program teaches you how to 
use your IBM Personal Com- 
puter, including hardware and 
software. (IBM P C, 64k, disc) 
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n PRIS0MER2 by interactive 
Fantasies ... List $32.95. Our 
price ... 52S.IM). Escape is 
hardly possible. Tlie island 
keeps you under surveillance. 
Just try and get out! (Apple II, 
48k, disc) 

n PRIS0NER2 by Interac- 
tive Fantasies ... List S39.9S. 
Ouf price S34.00. (Atari 
disc) 



a THE MASK OF THE SUN 
by Uitrasott inc.. List $39.95. 

Our price ... $34.00. An ani- 
mated adventure through a 
series of hi-tes screens. An 
ultimate adventure challenge. 
(Apple II, 48k, disc) 





D MASTERTVPE by Lighting 
Software ... List S39.9S. Our 
price ... S34.00. A typing in- 
struction system In an exciting 
hi-res game format. Learn to 
type while battling waves of 
attacking enemy words. (Apple 
II, 4Bk/64k. disc) 



a THE GRAPHICS MAGI- 
CIAN by Penguin Software ... 
List SS9.95. Our price ... 
S53.00. Make your own ani- 
mated graphics. Handles up to 
32 independent objects. 
Stores hundreds of color pic- 
tures. (Apple II. 48k, disc) 
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3 RENDEZVOUS by Edu- 
ware ... List S39.95. Our price 
... $34.00. In four phases, sim- 
ulates an actual space-shuttle 
flight from Earth Liftoff through 
Orbital Rendezvous and Ap- 
proach to Alignment Docking 
with a space station. Hi-rez 
graphics (Apple II. disc) 



a SAT WORD ATTACK 
SKILLS by Eduware ... List 
349.00. Our price ... $43.00. A 

tutorial for mastering vocatiu- 
iary. deciphering new or 
unfamiliar words, and taking 
tests. (Apple II. disc) 






COMMODORE VIC-20 

n PIPES by Creative Software 
... List $39.95. Our price ... 
$34.00. Connect a pipeline 
from the water supply tank to 
every house. Watch out tor 
leaks. Use as little pipe as 
possible. S skill levels. (Com- 
modore VIC-20 cartridge) 



D SHAMUS by Human En- 
gineered Software ... List 
$39.94. Our price ... $34,00. 
Only you can stop the Shad- 
ow's mad reign of terror. Two 
levels with 20 rooms each. A 
loystick challenge. (Com- 
modore VIC-20 cartridge) 



D HOUSEHOLD FINANCE 
by Creative Software ... List 
S17.95. Our price ... $15-00- 
Home utility program records 
and analyzes your monthly in- 
come, expenses and budget in 
16 categories. (Commodore 
VIC-20 tape cassette) 

D HOME OFFICE by Creative 
Software ... List $29.95, Our 
price ... $25-00- Combines 
VICPRO, a flexible and effi- 
cient word processor with 
VIC DATA a powerful and so- 
phisticated information storage 
and retrieval system. (Com- 
modore VIC-20, cassette tape, 
8k additional memory required) 
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n SUBMARINE COM- 
MAt^OER by Thorn EMI... List 
$49.95. Our price ... S43.00. A 
submarine patrol simulator to 
hunt and destroy enemy ships. 
9 skill levels. Plug-in cartridge. 
(Atari Cartridge 400/800) 



APPLE 

D MINER 2049 by MiCroLab 
... List $39-95. Our price ... 
$34.00. Chase into a Ura- 
nium mine thru 10 levels of 
traps and capture Yukon 
Yohan. Scale (adders, jump 
Irom moving platforms, and 
win — if you can. (Apple II, 
48k, disc) 
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ON THE COYER 

The small device shown connected to the Commodore 64 is one 
that you build yourself. With it, the Commodore won't lock up, and 
will operate even though the printer in use is not a Commodore 
unit! See page 7. 
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EDITORIAL 



Getting friendlier 



■In an obvious appeal to those v\4io have little or no experience with 
computers (and that's still practically everybody), many manufacturers have 
used the words "User Friendly" in their advertising. Well, that may be all 
well and good, but just how user friendly can a computer be without going 
completely overboard? Let's face it: Computers really burst on the scene 
with a suddenness that rivals an atomic explosion. The technology came 
screaming at us out of no place, and actually caught most of us completely 
unprepared for the veritable onslaught! The point is, that unless you learn 
somethjns about computer technology, no computer will seem "user 
friendly" 

The first, and most obvious result of the computer boom was that— since 
nobody knew an awful lot about the subject — anybody with an interest 
could become an overnight expert. The kids latched onto that, and picked 
up on the buzzwords first, the technology later 

Well, the first wave is over Computers are here, they perform an 
important and worthwhile function in nearly every business you might be 
involved with and, wonder-of-wonders, you do not have to learn to 
program to operate and gain benefit from the use of a computer You don't 
have to be an "expert." 

So what happened? Those of us vA^o warily eyed this new phenomenon 
and decided to dip a toe in the water, quickly learned about the benefits of 
computers. Our approach to computing became more and more daring. 
We experimented, met (usually) with success, and went on to bigger and 
better things. Our expertise— in spite of ourselves — ^grew. We learned, often 
by trial and error; what the computer could and could not do. And "user 
friendly" began to have some good, solid meaning for us. 

As the trust between man and machine began to grow, and as the 
computer proved itself in value, something else became patently obvious. 
There is a large segment of the community out there that still hesitates to 
take the big step. They probably recognize the inevitability yet they 
procrastinate. That's why I feel that we, as regular computer users, owe it to 
them and to ourselves to "convert" those people. We all know v^^o they 
are. Take a positive step. Invite them to see how the computer works. Give 
them an opportunity to get some hands-on time on your computer Sell 
them on the benefits. Remember that as more people buy more computers, 
not only will the prices will drop, but the technology will advance — and 
that's going to be good for al I of us. 

Tel I your non-computing friends, "C'mon in. The water's fine!" 

Byron G. Weis 

Editor 
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LETTERS 



Likes us 

Just wanted to tell you that I'm a 
neophyte when it comes to 
computers, and the instruction 
manuals that came with my own 
unit were so complex that an 
ensineering degree would be 
needed to make head or tails of 
'em. I've been tentatively using a 
"poke-and-try" system to learn 
about the computet; but it wasn't 
until I started reading 
ComputerDisest that \ really besan 
to make some headway and 
understand what was going on, — 
L, R., Fargo, SD 

Therei an old Sdying amons us 
writer-types.. . "Write to express, 
not to impress." It's our credo here 



at ComputerDisest, and we wish 
more of the computer magazines 
would adhere to it. 

Here we 30 again! 

I'm concerned that Radio- 
Electronics will go the way of 
other electronics magazines and 
orient themselves more towards 
computer technology exclusively 
While ComputerDisest is only 16 
pages now, I suspect that in a 
couple of months, you'll be 
making it 17 pages, then 18 pages, 
and so on... — D. P, Fresno, CA 



No. 'fein'fso.' Radio-Electronics 
w;7/ always remain Radio- 
Electronics, and tliat's the way it's 
going to be. ComputerDigest is in 



no way soing to ever be more 
than an offspring. Please don 't be 
the least bit concerned that this 
supplement will in any way dilute 
the wonderful content of the 
magazine you have come to Ajiovv 
and love. 

Wants to subscribe! 

I've been looking all through 
both Radio-Electronics and 
ComputerDigest to find a card that 
will let me subscribe to 
ComputerDigest magazine. How 
can I subscribe to Computer- 
-Digest?—?. D., New York, NY 

Right now, you can't The only way 
to get ComputerDigest is to sub- 
scribe to Radio-Electronics! ^00^ 



COMPUTER PRODUCTS 

For more details use the free 
information card inside the back cover 



COLOR-GRAPHICS PACKAGE, Fiyins 
Colors, for the Commodore 64 is ttie 
latest in a series of computer-grephics 
products for microcomputers. A 
windowed screen menu lets ttie user 
pick the desired functions for drawing. 

Users can adjust their drawing 
speed for exacting detail work, and 
paint with a selection of different 
colors and baish sizes. Text can be 
added anywhere on the screen, and a 
grid feature helps users to align their 
pictures The pictures can be saved 
and retrieved from disk. Flying Colors 




is priced at $39.95 — The Computer 
Colorworks, 3030 Bndgeway 
Sausalito, CA 94965. 

PORTABLE LINE CONDITIONERS, the 

KLR series, are designed to protect 
sensitive computer equipment. 
Available for 250-, 500-, 1000-, and 

W 

Ui 
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2000-watt loads, the KIR line 
conditioners deliver 120 volts at ya 
regulation for 90- to 140-volt variations. 
With 3% THD sinewave output, the 
series offers inpul-spike suppression, 
transformer-spike suppression, 




slated 



wideband prefiltering, and isoli 
line-noise elimination. 

The 250-watt units are priced 3t 
$292.00, and 500-watt units at 539100 
and are enclosed in a 7 x 14 x 8- 
inch case. A larger case (9 x 17 x 10- 
inches) houses the 1000-watt mode) at 
S562.00 and the 2000-watt unit at 
$977.00 —Electronic Specialists, 
Inc., 171 South Mam Street, PO Box 
398, Natick, MA 01760, 

OUTLET EXPANSION, model P92, 

model PQ, and mode! P12 occupies 
one grounded outlet, presiding four to 
six in its place. Each is individually 
controlled by a labeled front-panel 
switch, each switch has a pilot light, 
and flower D/rertor adds a master 
switch for collective s/stem power- 
control. Each outlet is protected 
against surges, spikes, and RF noise. A 
circuit breaker safeguards against 
problems caused by equipment 
cwerloads Cord clutter is counteraaed 
by Power Director's all-in-a-row outlet 
organization. 

The stand-alone model P22 (sized 
to stack with disk drives, modems, or 
small video monitors) offers four 
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display control, and quick data 
transmissions from either of two 
independently confisurabie ports. 
Flexible features, such as a print mode, 
are provided by two ports, which 
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outlets and is priced at $99.00. The 
monitor-base model f>2 (sized to fit 
under a CRT or video monitor) offers 
five outlets and is priced at $139.00. 
Model PJ2 (sized to fit atop an IBM PC 
system) offers six outlets, a digital 
clock, and a disk-storage bin,- it is 
priced at $199.00.— CA Computer 
Accessories, 7696 formula Place, San 
Diego, CA 92121. 




TERMINAL, the Fame-2, features a 14- 
inch, green phosphor screen (amber is 
optional) and 132 columns of data. 
There are 20 user-programmable 
function keys, with room in memory 
for up to 1000 characters. The pre- 
programmed function key% offer 
complete editing capabilities, screen- 
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support baud rates to 19.2 kilobaud 
for communication with the host and 
other peripheral devices. Standard 
pats provide RS-232C interfaces and 
options, including RS-422 or current 
loop, are available. 

The Fame-2's split-screen feature 
offers smooth scrolling and a wide 
range of video attributes, including 
underline, reverse video, blinking, and 
blanking. Screen attributes do not 
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* X and V irrpirts for Ht-Resoiution. 

■ Red, GtcQfi and Blue Inputs. 

* IDEAL lor Hl-Reso. Applications. 

■ Originally designed lor Video Games. 
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■ GAS lines per Inch. Strnf imla 
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DEX 4190 fUSIMILE (FlUO lUCHINEg 

Ideal for Experimental Page Scanner 
\ Found in oHices ereiywhere, ihese iinte can tiansmrt 5 receive 
to and ftOTi oiher Slaidani Telecopier Machines atw standaid 
phone lines. Tiansinits documents and photos. Fea- e4 11 fl (If) 
lures aula leed ol ordinals, built-in roll laed, page ^ I If •I "Ir 
cutter fw automafc sizing S "pholo" n>ade fo( the lUW ■ M. 
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SSDD, Dual Minidiskette DNve 

w/supply & 2 TEAC...(w.SA-400 rnierface) Mini- 
Floppy Drives in DEC lase. Made for Oigrtal Equip- 
ment Corp. IncI Pwr Supfrty, Case, 

PAHAUa, nt iPUT l/D "SaffiTBIC" 

TfPEWRFTEd'PflKITER 'Risse martines taw ijiiilt-iii flnverwd' 
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occupy screen space. The Fame-2 Is 
priced at $795.00.— Fa Ico Data 
Products, 1286 Lawrence Station 

Road, Sunnyvale, CA 94089. 

DIRECT-CONNEa MODEM, the Mark 

\ is a smart, 300-baLid auto dial/auto 
answer modem The unit operates on 
most popular software communica- 
tions packases (such as ASOl Express), 
and can work manually through a 
keyboard, without computer coding; 
a automatically to answer and origi- 
nate calls at 300 bps for 8ell-103 
compatibility The Mark X detects dial 
tone and busy sisnals and automat- 
ically displays dialing status on the CRT 
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The Ala* X uses a standard RS-232 
serial interface. It comes equipped 
with a built-in cable and two tele- 
phone jacks, and a 12-volt power 
supply The Mark X directly connects 
to a modular telephone outlet. It is 
priced at $169.00.— Anchor Automa- 
tion, Inc., 6913 Valjean Ave., Van 
Nuys, CA 94106. 

DOT MATRIX PRINTER, the 

tmasewritei; is available in both stan- 
dard and wide-carriage models. Both 
print in a 7 x 9 dot-matrix rate of up 
to 120 characters per second. They 
also feature eight character-fonts, and 
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provide variable resolution, pitch, and 
line spacins. Various fonts, underscor- 
ing, and sub- and superscripts can be 
mixed in the same line. Both printers 
use either friction- feed or adjustable- 
wid&i pin-feed tractors. Each also 
comes with an accessory kit that 
contains the appropriate connector 
cables, a user's guide, an applications 
manual, and software for printing high- 
resolution graphics. 

The standard Imasewriter has a retail 
price of $595.00. The wide-carriase 
trvasewriter is suited for producing 
documents that require wide paper It 
is priced at $749.00. — Apple Com- 
puter, Inc., 20525 Mariani Avenue, 
Cupertino, CA 95014. -^CD^ 





PRINTER FOR THE 

DELA7 64 

Here's how to fool your Commodore 64 Into thinking it's working with a Commodore printer. 



HERB FRtEDMAN 

■Just when you begin to think you're ahead of the 
game something comes along to remind you that "...Vou 
can't win... you can't breakeven... you can't even quit 
the game!" Weil, that's almost true, because with our 
printer delay for the Commodore 64 computer, you 
finally get a chance to win one. 

The Commodore 64 is one of the best values in 
home-and-family and school computers (why it is is a 
subject for another time), but like most computer 
manufacturers, Commodore has put in a few z/nsers to 
keep the customers from using non-Commodore 
peripherals- One of the zinsers is an unusual serial 
printer output that works only with Commodore 
printers. Unfortunately, ttie Commodore printers for the 
64 aren't all that great, and there is no inexpensive 
daisy printer that will work with the 64 — which 
precludes low-cost "letter quality" word processing. 

The entire printer problem for the Commodore 64 
and the WC-^Owas resolved with a relatively low-cost 
interface known as the C4^D?(from Cardco, Inc., 313 
Mathewson, Wichita, Ks 6721 4-), which converts the 
"Mickey Mouse" serial output of the 64 and VlC-20 
computers to a standard Centronics-compatible 
output. Centronics-compatible means you can use the 
Commodore 64 and VIC-20 computers with the most 
popular high-performance printers from Epson, 
Oktdata, etc. Even the low-cost daisy wheel printers 
from Smith-Corona, Comrex and Brother. 

But good things don't last. Commodore changed the 
ROM's in the most recent 64*s. The result Is that the 64 
will lock up if you attempt to use the CARD? Interface 
and a popular printer instead of a Commodore printer 
The way around the lock-up is to disconnect the 
interface from the computei; power up the system, and 
then re-connect the Interface... a heck of a way to do 
things. 

A more-convenient way to avoid the lock-up 
without going through the disconnect-connect hassle is 
to build our printer delay a device that delays the 
power to the Interface for about 6-10 seconds when 
the computer Is first turned on. When the printer 
delay's LED glows, you can go ahead and print without 
fear or worry that the computer is locked up. (Once 
again, another manufacturer's zin3er is defeated!) 

How it woriis 

The CARD? interface has two computer connections. 



One Is a DIN connector that handles the serial output 
signals; It plugs Into any serial connector on the 
computer or disk drive(s). The other connection is a 
combination socket/plug adapter for the computer's 
Datasette (cassette recorder) connector; It provides 
only the 5 volts DC needed by the CARD? Interface; no 
signals come through the adapter connection, The 
adapter slips over the regular Datasette connector and 
the plug from the Datasette's umbilical cord plug slips 
over the adapter A single wire from the adapter to the 
CARD? carries the 5 volts (the ground is provided 
through the serial DIN connector). 

Refer to Figure 1 . The printer delay Is connected in 
series with the 5 volt wire from the adapter When the 
computer is first turned on, 5 voits is applied to the 
555 timer, v\Hiich does not interfere with the computer 
After 6 to 10 seconds, the timer provides a voltage to 
Q1 's base, causing Q1 to conduct. The current through 
QTs collector flows through reed relay Ryi. The relay's 
contact closes and applies power to the CARD? 
Interface. LED1 Indicates that power Is applied to the 
Interface. 

Construction 

While component values are not really critical, it Is 
suggested that you do not substitute for relay RYI. The 



I 



DELAYED 5VDC 
TDPRlNTEfl 

INTERFACE 
1. 




FIG.1— SCHEMATIC DIAGRAM OF THE PRINTER DELAY is 
simple and straightlorward with most parts junk-box avail- 
able. Do not substitute for relay RY1. Other components are 
not critical. 
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CARD? interface taps slightly more than 100 mA from 
the computer; and the printer delay shown uses about 
another 25 mA, most of it for RYI. Other relays will 
probably require much hisher current, whicli misht 
prove to be an excessive current load. 
The entire project is assembled on a lys-inch by 2y» 



+6VDC TO PRINTER, 
(DELAYED) ' 




FIG. 2— FULL-SIZE CIRCUIT BOARD DIAGRAM is provided for 
those who desire to make their own boards. The above pat- 
tern can be reproduced photographically, or traced and 
etched. 




I 

I 



FIG. 3— USE THE RECOMMENDED CABINET, and the PC as- 
sembly just drops into place. Giving the wires a twist or two 
will provide strain relief. 



-inch printed circuit board (Fis. 2) which can be 
tucked into a small plastic "pill box" (Fig. 3). The 
printed circuit template shown is the minimum size. If 
desired, you can expand the size of the board to fit 
larger cabinets, but use the same printed circuit 
template. For example, a sturdy cabinet was wanted 
.for the unit shown in the photos, so the project was 
assembled in a Radio Shack "Experimenter's Cabinet," 
(catalos No. 270-230), (See Fig. 4.) The outer 
dimensions of the printed circuit board were increased 
to 1 Va inch by 2 Vi6-inches so the board could drop 
directly into the cabinet without the need for any 
mounting screws. Locate the hole for the LED in the top 
panel. 

All component holes are made with a No. 57 drill. 
Even Ryi s terminals will fit the No. 57 hole. If the relay's 
terminals don't line up with the holes, just bend the 
terminals to fit (they normally have substantial play and 
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FIG. 4— POSITION THE PARTS on the printed circuit board as 
shown in this reversed view. The LED mounts atop the board 
and protrudes through the drilled hole in the cabinet cover. 



can be repositioned slightly without bending). (See Fig. 
4.) 

You will find no assembly problems whatever Just 
be sure the right IC and transistor terminals are in the 
right holes. Note that as shown in the parts placement 
diagram, the lead arrangement for Q1, from left to right 
is C8E. Should you substitute with a transistor having a 
different arrangement, either modify the template, or 
bend the transistor leads to suit. 

LED1 can be any kind of light-emitting diode, though 
the diffused-lens type is easier to see from any angle. If 
you use the Radio Shack cabinet, pass the leads of the 
LED only >'4-inch through the printed circuit board and 
solder. The LED will stick up about one inch above the 
board and will just pass through a hole that you drill in 
the cabinet's metal cover panel, 

LJsing 12-inch lengths of No. 22 or No. 24 color- 
coded insulated stranded wire, connect a red wire to 
the positive ( + ) DC power-input hole and a red wire 
to the output hole. Connect a black wire to the input 




FIG. 5— THE ORIGINAL WIRING of the Datasetie adapter. The 
wire connects to the 6-volt terminal. It will be replaced with the 
wire from the delay cicuit. The terminal to the Immediate right 
of the wire Is ground. Tack-solder the ground wire from the 
delay circuit to this terminal. 



ground hole and twist it (not too tightly) with the red 
input wire. 
Drill a Vi-inch wire-exit hole in each end of the 

cabinet. Set the printed circuit assembly into the 
cabinet (just drop it in), pass the wires through the 
cabinet, and secure the top cover If you used the 
suggested Radio Shack cabinet, the LED will just fit 



through the drilled hole in the panel. 
Set the assembly aside for the moment. 
Examine the Datasette connector/adapter supplied 

with the CARD?. Take careful notice which side of the 

adapter has the power wire (there is only one wire). 

See Figure 5. Using Solder Wickdod a soldering iron 




FIG. 6— THE MODIFIED ADAPTER. Note that both connec- 
tions are to the left of the slot In tiie adapter. Use #22 or #24 
stranded insulated wire for the connections. 



rated at 25 watts or less, unsolder the wire. (Be sure to 
use the Solder Wick or similar desoldering braid. If the 
solder runs, you'll be creating problenns.) The red 
power-input wire from the printer delay circuit — the 
one twisted together with the black wire — ^wiil be 
connected in place of this wire (Fig. 6). 

The power supply ground for the printer delay is the 
#1 adapter terminal, which is located at the edge of 
the adapter, immediately adjacent to the terminal with 
the red wire. Tack-solder the black wire from the printer 
delay to this terminal in the same relative location as 
tlie red wire.. Use just a touch of solder so it doesn't 
flow down the terminal. 

Cut the original wire from the adapter to the CARD7s 
DIN connector about three inches behind the 
connector Cut the remaining red wire from the printer 
delay to size and solder it to the wire stub from the 
CARD? connector Wrap the connection with a few 
turns of tape. 

The installation is now complete. 

Checkout and use 

Connect the CARD?s DIN connector to the matching 
socket on the computer or disk drive and install the 
CARD?'s Datasette adapter on the computer's Datasette 
connector (see Fig. 7). Notice that the adapter has a 
polarizing slot that engages a "key" on the computer 
connector You cannot reverse the adapter unless you 
force it and break the "key" or the adapter If you use a 
Datasette cassette recorder, slip its umbilical cord 
connector over the adapter 

Now turn on only the computer. — No peripherals. 
The computer should "come up" with its usual READY 
screen display and the LED on the printer delay should 
be off. In 6 to 10 seconds, the LED should light. If it 
doesn't, something is wrong with the printer delay 




FIG. 7--THE ADAPTER WIRE SLIPS ONTO the computer's 
Datasette then onto the adapter. 



circuit or the red and black connections to the 
Datasette adapter 

- If the LED lights^ all is okay Turn the computer off. 
Now turn on the computer; the printer and the disk 
drives, if used, in any order you want. After 6-10 
seconds, the printer delay's LED will light and the 
system is ready for use. 

To check the system, simply enter the program: 

10 OPEN 4,4 

20 PRINT#4, "I DID IT" 

30 CLOSE 4 

40 END 
and then run the program. 

If everything is working properly the printer will print 
"I DID IT" 

Next, check your disk drive. Place a disk with a 
known file in the drive and LOAD it. If it loads, 
everything is working properly 

By using the printer delay it should make no 
difference in what sequence the peripherals are turned 



PARTS LIST (All resistors 'A watt, ± 10%) 

R1 — 1 megohm 

R2— 1500 ohms 

R3— 270 ohms 

Capacitors 

C1— 10 iJiF, 10 volts, tantalum 

Semiconductors 

IC1— 555 Timer 

Q1— 2N3053 

D1— 1N4001 Silicon rectifier, 50 PIV or higher 

LED1— Diffused lens LED 

Other Components 

RY1— 5-volt reed relay. Radio Shack 275-232 

See text 
Miscellaneous — Cabinet, printed circuit board, 

wire, etc. 



on. There will be no iock-up of the computer 
regardless of the pov/er-up sequence, and it won't bi 
necessary to fuss or fiddle with any of the peripheral 
connections. -^CD^ 
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COMPUTER-AIDED 
CIRCUIT BOARD DESIGN 

Design printed-circuit board layouts using your Apple II. 



GLENN CALDERONE 

■CAD — Computer-Aided Design. In the manufacturins 
of anything from automobiles to spacecraft, a design 
can make its debut and be tested long before a 
physical device that uses the design is actually built. 
Tests, modifications and improvements can all be 
implemented at the touch of a keyboard or the svveep 
of a light pen. 

Circuit-board design systems, like most industrial 
CAD systems, are usually reserved for big spenders— 
the necessary hardvy-are and software cost a bundle. 
Until recently it v^asn't practical for the small scale (or 
part time) designer to even consider using a computer 
for circuit-board layouts. Howevei; using an Apple II 
and a dot-matrix printer, just about anyone can create 
even complex printed-circuit artwork without drawing 
on paper or pasting lines and dots on acetate. The end 
result will be a professional-looking, highly accurate 
circuit board which you can expose, etch, and drill 
yourself Of course, you can also send the computer- 
generated artwork to a PC-board specialist for the 
actual board making. 

After drawing the circuit trace pattern on the Apple 
II computer screen, you can store it as binary data on a 
diskette, and then "dump it" to a dot-matrix printer The 
image printed on paper can then be converted Into a 
film positive (or negative) by the camera person at your 
local graphic arts or offset print shop. 

The Apple high-resolution graphics screen consists 
of 53,760 square dots or pixels (picture elements) 
arranged in a pattern of 280 across by 192 down. On 
the computer screen, each pixel may or may not 
appear as a square — it depends on the quality of your 
CRT and how it's adjusted. For example, a pixel may 
look more like an oblong dot on your screen, 8ut when 
the hi-res image is transferred to paper, each pixel will 
appear as a nice square. 

Drawins on the Apple II 

Although drawing on the Apple II hi-res screen can 
be done with simple Applesoft commands such as 
HPLOT and XDRA^ it is far easier to use one of the 
popular graphics software packages. (All samples 
shown in this article were done with £.Z Draw 3.3 
from Sirius Software), Those let you use either the 
keyboard, joystick, drawing tablet, or light-pen to put 
lines on the screen. Master the art of drawing straight 
lines — starting and stopping on the same X or Y axis 
coordinate, before you start your first circuit design. 
Most programs offer a continuous on-screen readout of 
your drawing cursor location, so you can make sure you 



are lined up before you draw. Your best PC-board 
design will have all lines and rectangles drav^ either 
perfectly horizontal or vertical. Avoid diagonal and 
curved lines, since they take up too much space and 
look ragged. 

The apple II gives you four colors (plus black) to 
work with, but for our project, you should always use 
white to draw with and black to erase. If you try to use 
colors, some lines will not show up, and those that do 
will print as dotted lines. When viewed on a color 
screen, vertical lines may appear either green or violet 
even when you've selected the color white. That's 
normal for the Apple tl, but distracting when you are 
designing circuits In fact, the resolution and sharpness 
of most color sets when used with the Apple II is 
unsatisfactory for high-resolution artwork, since you 
need to clearly see each pixel as a separate dot. So 
use a monchrome display screen (green, amber or 
wtiite) if possible. Or if you do use a color screen, turn 
the chroma intensity all the way down. 

Scale 

We have chosen 1 pixel to represent the smallest 
line, dot, or hole on our circuit board, A distance of 60 
pixels represents 1 inch on the finished board. That 
scale means that our minimum foil trace size must be 
0,0167 inches (T/60 of an inch), and we can locate 
parts to plus or minus half that (.00834 inches). On a 
12-inch CRT you will have a working area of about 5 by 
7 inches. It really doesn't matter what size screen you 
design your circuit on — the finished circuit board 
pattern will be a rectangle 3.2 inches high and 4.67 
inches wide. 

But is it large enough for your project? It depends on 
how complicated your circuit is and how densely you 
package the components on the board. You should be 
able to easily lay out eight socketed 16-pin ICs plus the 
necessary resistors, capacitors and diodes on a board, 
including input/output connectors. With mounting 
hardware and connectors, the little circuit board will fit 
nicely on readily available, pre-sensitized PC blanks (4 
or 4V2 by 6 inches). 

Since we have chosen a scale of 60 pixels-per-inch, 
we need to translate our component-lead spacing and 
mounting sizes into pixel units. Common DIP sockets all 
use 0,1 -inch pin spacing, so we use six pixels. The 
width of a 16-pin DIP is about ,325 inches — or 20 
pixels, Suggested spacing for other IC's and discrete 
devices is shovv^i in Fig, 1, 

With care, you can safely make PC board patterns 
one pixel wide with only one pixel space separating 
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them. If you have the room make all foil patterns as 
wide as possible- This keeps resistance to a minimum 
and makes it easier to expose the board and reduces 
the chance of etchins away a trace. 

How to begin 

Outline the on-screen working area by marking the 
four comers (or tracing the entire rectangle). Lay out 
your power-supply rails, inputs and outputs first. If your 
software permits it, draw and store images of the 
patterns you use most often, such as DIP sockets, small 
transistors, and edge connectors. Recalling them from 
disk and moving them about as necessary is much 
fiaster than drawing identical patterns over and over 




A CLOSEUP OF THE CRT display. Hi-res pixels appear as 
oblong, rounded points of liglit. 




CLOSEUP OF PRINTOUT FROM a dot-matrix printer. Pixels 
now appear as squares. 

Remember you are designing the foil side of the 
board, which is a mirror-image of the component side. 
For DIP sockets, "pin 1" will be on the upper right hand 
corner Use normal PC board layout practices: 

• Keep inputs and outputs separate. 

• Allow enough room for components on the other 
side of the board - 

• Double check every trace against your schematic. 
As a beginner you may want to sketch a rough layout 

on paper before going to the computer; but after 
awhile it should be easy to design and draw right on 
the screen. The ease of design at this point depends 



somewhat on the available features of your drawing 
software. Some programs allow you to mark an area 
and duplicate it several times at different locations on 
the screen. That is useful when your circuit uses 
identical stages, such as a decoder-driver/LED 
assembly Draw it once, and create two or three side- 
by-side duplicates. Use your program's "fill", "coloi;" or 
"paint," feature to fill-in large areas, especially parts of 
the board where no components will be mounted and 
no traces will go. The less copper you have to remove 
form the board, the longer your etchant will last and 
the less time you'll have to wait to see the fissults. 

Since IC's, resistors, and capacitors all require 
different size holes, you can code your pattern to the 
proper size drills. For example, all dip sockets could 
use a 3 X 5 pad with a 1 -pixel hole in it; resistors, a 
4x5 pad with a 1 x 2 hole; capacitors, a 4 x 6 pad 
with a 2 X 2 hole. (See Fig. 2.) Adjust the pad and hole 
sizes to match the lead diameter of the components 
you are using. Hint; Make all pads at least 3 by 4 pixels. 
if they are any smaller you risk lifting the copper foil off 
the board when soldenng. 
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FiG. 1— SUGGESTED SPACINGS REQUiRED for some of ttie 
common components you may lind yourself dealing with, 

Storins and printins 

The Apple II stores its hi-res graphics page (8192 
bytes) on disk as a 34 sector binary file, and one 5.25 
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FIG. 2— SUGGESTED COMPONENT-PAD SIZES. The size of 
the pad depends on the diameter of the components' ieads. 



diskette can hold 14 of those files. Some drawing 
programs, sucti as Graphics Masician, store the drawing 
instructions as a binary file rather than the graphic itself. 
That takes up less memory space, which means fewer 
sectors on the diskette. 

To print the graphic on paper you need a printer 
with dot-graphics capability and either a hardware 
graphics interface or a software graphics dump 
program. One hardware device Is ttie Grappler card 
from Orange Micro, and one popular software package 
Is Zoom Graphics by Phoenix Software. 

The size of the hardcopy printout will depend on 
the printer and graphics dump program used. What 
you get on paper will probably not be the exact size 
of the finished board. That's oka>! because the last step 




1 



is mailing a film positive for contact-printing onto a 
light-sensitive PC board — and there the size can be 
adjusted. At this point you may wish to send your 
artwork out to a PC board fabricator If you're going to 
etch the boards yourself, have your artwork 
photographed by a commercial offset printer Rates 
vary but expect to spend about $5.00 for a finished 
piece of film up to 8 x 10 Inches, including the 
necessan/ Image size reduction. Need a negative 
Instead of a positive film? Vour computer graphics 
dump program can reverse the image before it gets to 
the printer Or the print shop can make a negative. Of 
course, if you're handy with a large-format (press, view 
or process) camera and have access to a darkroom, 
you can keep the entire project in-house. 

Doing more than one board design? Put them all 
together and shoot them all on one piece of film and 
cut them apart later When choosing the size to make 
your hard copy it's best to go larger than life and have 
it reduced when It's photographed. That way you can 
more easily touch up any defects in the printout (or 
errors in your design that you didn't previously catch). 
The circuit boards in the pictures here were printed on 
a dot-matrix printer with the graphics-dump software 
set for 2 x enlargement, so that each pixel printed as a 
2x2 dot pattern. The resulting paper printout was 
larger than the finished board, so we made a reduction 
to 60% with the film camera. 

Here's how to determine the amount of reduction; 
measure exactly the distance between 60 pixels on 
your hard copy In Inches. Take the reciprocal (divide 
into 1) to arrive at the necessary percentage. Hint: Make 
two marks on your PC board layout that are exactly 60 
pixels apart. They needn't be larger than one dot each. 

For edge connectors using .1-inch (on centers) 
spacing, make your lines 3 pixels wide, centered every 
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FINISHED AND TESTED PC board made using the Apple CAD 
method. 



FIG. 3— SPACING REQUIREMENTS for typical edge con- 
nectors are shown here. You could use edge-connector de- 
cals on your film positive, if you prefer. 

6 pixels. Spacings such as .125 and .156 are shown in 
Fig. 3. If you wish, you can apply edge-connector 
decals to your actual -size film positive, and draw 
connecting lines with an opaque-ink pen. 
With some practice you will find it faster and easier 
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Software listing 

I is a partial listins of currently available graphics 
programs for the Apple ll-h and He- 
Apple Graphics Tablet from Apple 
Apptesraphics It from Apple 
The Complete Graphics System from Fengusn Software 
for joystick or tablet 
£Z Draw 3.2 from Sirius Software 
Graphic Solution from Accent Software 
Graphics Ma3ician from Penguin 
The A/tist from Sierra Or^-Line Software 
Wrsa-Writer from Vfersa Computing 



ComnKfClal circuit-board CAD systems 

Cdmmercial circuit board designers use elaborate 
computer-aided design systems to create the artwork (or 
feven acUja! boards) for large, complicated double-sided 
circuit boards without eve" lifting a penctt. Combine CAD 
with CAM (CompLffer Aided Manufacturing) and even ttie 
film and etching processes can be eliminated. 

Commercial systems srz a dream<ome-true for design 
engineers, considering some of the things the computer 
can do. for example, the engineer can digitize a hand- 
drawn schematic, or draw the circuit on the computer 
screen directly Next, the computer routes the traces as 
desired, and checks the schematic to make sure at) 
connections are made. It also lists all unconnected pins 
and wiring errors. Using advanced rule-checking, the CAD 
system looks for traces, pads or components that are. too 
close together. The ultimate design aid is a feature tnat 
automatically moves parts around to make room for 
design changes. 

Commercial CAD systems offer very high-resolution 
displays using RGB col or- monitors, so that parts outlines 
and traces on each side of the board appear in different 
colors. The circuit-board design is not stored as pixei 
data, but as vectors. What you see on the screen is 
independent of the actual design data, so resolution is not 
limited by the computer hardware. That lets you pick an 
area on the circuit board, magnify or "zoom-in" to draw 
the traces, and drop down to a lower magnification to 
see the entire board. 

Printing the finished circuit-board pattern is done on 
either a pen plotter a laser imaging-system. Pfotted 
images are usually veo' large, and reduced by 
photographic means to an actual size negative or positive 
film. Direct imaging by laser can be done on film or 
dineaty onto the resist coating of a copper-clad circuit 
board. 

Some CAD/CAM systems actually machine tiie circuit 
board traces, using a computer-controlled router to grind 
away the thin layer of copper on a blank circuit board. 

If you have an IBM K Cor compatible computer) with 
512K memory two disk drives and color-graphics board, 
you can get into the "big time" for as little as $4500. 
Personal CAD SySTEMS, Inc. markets a sof^vare package 
called K-CARDS for designing boards up to 60 by 60 
inches, with 500 components or 10,000 pins, whichever 
comes first. Ready to spend more? For about 537,000 
there's ICON by Summagraphics Corporation. Other 
contenders m the large system category include /ns'Shf by 
Scitex; Excellon Automation; and EAS Series 700 by 
Engineering Automation Systems, inc. 




TYPICAL USEFUL DESIGN, CMOS 4511 (seven-segment de- 
coder/driver) and MAN-7 LED display. This one-stage display 
circuit (stored on diskette) becomes a building block for more 
complicated designs. 




FOUR STAGES OF THE DECODER/DRIVER and LED. It took 
only 30 seconds to assemble from the one shown in the 
previous photo. 




I 



CAD FOR PCB'S: Workstation for Insight, a computer circuit 
board design system by Scitex Corporation (Israel). Drawn, 
photographed or digitized artwork can be entered, along with 
drilling information. The computer enhances the design, 
checks for errors and draws the finished pattern on its laser 
scanner. 

to design and draw PC boards on your Apple I! than 
any other way For larsei; nnore complicated designs, 
you can draw them in sections and paste the printed 
imases together-^OO^ 
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MEMORIES 
ARE BITS 
& PIECES 



HERB FRIEDMAN 

Computers are often purchased based on the answer to the question "How much memory 
is there, rather than "Can this computer do the job t need done?" 



■If you're an old hand at personal computing, you 
probably know the ins and outs of every memory 
location in your computer But if you're new to personal 
computing (or haven't yet gotten beyond 
contemplatins which entry-level computer to purchase 
for the family), then you may still be confused by tie 
terms RAM and ROM, 

RAM and ROM are two kinds of computer memory: 
There is actually a third kind, WOM— Wite Only 
Ademory (no joke) — but we will not get into that at this 
time. RAM is an acronym for /Jandom Access Memory, 
also known as read/write memory A user can store 
information in ilAM, read the data stored there, and 
change the information stored as well. The data in RAM 
is volatile — it vanishes when its power supply is turned 
off. 

ROM is an acronym for fead Only Memon>; ROM is 
memory that has been preprogrammed with 
permdnent data that cannot be changed; the user can 
only read the data stored in the cell. The data cannot 
be modified or erased: it is always there when power 
is applied to the computer 

What is 64K 

RAM and ROM can be employed in any combination 
up to the maximum number of memory cells that can 
be addressed by the microprocessor that runs the 
computer Without going into the mathematics of how 
it's done, an 8-bit computer can address (or wor1< with) 
a maximum of 65,536 individual memory cells — ^what 
we call 64K. (We'll explain why 65,536 is called 64K— 
for 64,000 — in a moment), A 16-bit computer can 
theoretically address tens of thousands of memory 
locations, but because of design considerations for 
personal computers, the present limit is about 786K. To 
keep the numbers simple and easy to comprehend, we 



will limit our discussion to 8-bit computers. 

First, the "missing" memory What happened to the 
missing 1536 memory cells in the 64K computers, such 
as Radio Shack's 64K Co/or Compufer and the 
Commodore 641 There is no missing memory: 64K is 
electronic shorthand for 65,536. We use that 
"shorthand" as a convenient way to describe partial 
blocks, such as IK, 2K, 4K, 16K, etc. 

Anyway, back to ROM and RAM. The computer 
doesn't care whether the theory- it works with is ROM 
or RAM: there can be one single cell of ROM and 
65,535 cells of RAM, or one cell of RAM and the 
remainder ROM. The total of RAM and ROM can be less 
than the maximum. But without iDank switchin3 it can't 
be more. 

Memory confisurations 

In the typical home computer, part of the available 
memory is used for the ROM having built-in BASIC, the 
video-screen memory and assorted utilities needed to 
run the computer. In the early models of the Radio 
Shack and Apple computers, the first 16K of memory 
was resen/ed for the manufacturer: the user-available 
memor/ started at 16K. Since the first 16K was reserved, 
it meant that a maximum of 4BK was available for user 
RAM. There could be as little as 4K of user RAM, but 
the maximum was 48K. 

Bear in mind that contrary to the implications in the 
advertising by their competitors, the Radio Shack and 
Apple computers weren't inferior to a 64K computer; 
they were, in fact, 64K machines that allowed only 48K 
for the user Depending on the software, the 48K 
machines could be— and usually were— superior to the 
so-called 64K computers. 

Figure 1 shovvs how it was done. Depending on the 
particular computer, the resident BASIC, the video 
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FIG. 1— THE EARLY, SUCCESFUL, PERSONAL COMPUTERS 
handled future expansion by reserving ait memory addresses 
beiow 16K for the manufacturer's use. Enhancements were 
tucked into the unused memory beiow 16K and did not inter- 
fere with the user RAM iocated above 16K. 

memory and the I/O took up between 4K and 12K, 
leavins at least 4K available for future expansion. When, 
for example, Radio Shack upgraded their version of 
BASIC, they tucked the improvements into the "free" 
memory below 16K. In that way Radio Shack and 
Apple upgrades did not usually interfere with existing 
software, or the user-written programs that used the 
free RAM abwe 16K. When Radio Shack introduced a 
disk system for their computer they were able to tuck 
the disk controller's address into the reserved area 
below 16K, and again, did not cause unnecessary 
problems for users upsrading their basic computer 

Computers that don't have memory-mapped video 
or BASIC in ROM have almost the entire 64K of RAM 
available for user use, as shovw in Figure 3. (If the 
video screen is memory-mapped, the RAM used for 
the video is not available to tfie user) Note that the 
CPU (the microprocessor) "sees" both the 64K of RAM 
and a small start-up program in a ROM separate from 
the main memory The start-up ROM program causes 
the CPU to read a small /oeder program from the 
associated disk drive to RAM; the loader in turn reads 
the disk operating system in from the disk to RAM. (If 
the computer uses CP/M, the operating system loads 
into both the top and bottom of memory — the user 
area is between the two.) 

If the user decides to then program or run a BASIC 
program, he would use the operating system to load 
BASIC into another part of memory— above the RAM 
containing the disk operating system. Depending on 
the particular version of BASIC, the total RAM required 
for both the operating system and the BASIC interpreter 
could easily total 24K. Add in a few required utilities 
here and there, and the original 64K of RAM shrinks to 
about 32K of user-available memory,- which is about 
what we had from the so-called "48K" Radio Shack and 
Apple computers when they were running disk BASIC. 
(There is no such thing as a "free lunch" or "free 
memory.") 

The advantage to having the full 64K of memory 
available comes when you are running a non-BASIC 
applications program. If an applications program is 
written in BASIC, BASIC must be resident in the 
computer for the program to run. But if the program is 
in pure binary code there is no need for a resident 
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FiG. 2,— WHEN THE ENTIRE MEMORY IS FREE (empty), an 
operating system must be loaded In from a disk. (Early non- 
disk personal computers loaded BASIC and its utilities from 
cassette tape.} The loading process Is usually started by a 
small start-up program of less than 256 bytes iocated in ROM 
outside the main memory, in the case of CP/M, the operating 
system loads into both the top and bottom of RAM; the user 
RAM is between ttie two. 



BASIC. Referring back to Figure 2, instead of the monitor 
loading BASIC in from disk to RAM, it can load an 
applications program into the RAM above the 
operating system, with the remaining RAM being 
available to the user 

But consider what would happen if we tried the 
same thing with the arrangement shov^ in Figure 1, 
where only the RAM available above 16K is free. The 
applications program would have to go in above 16K., j 
Without going into the arithmetic, the same 
applications program would leave from 4K to 12K less 
RAM available for the user in the ROM-BASIC computer 
than in the computer with a ftjil 64K of memory 
available. 

In their latest computers Radio Shack and Apple 
make an extra 16K of RAM available by switching the 
ROM's containing the BASIC in and out of the circuit, in 
the simplest terms, Radio Shack does it this way: The 
computer starts and attempts to load an operating 
s/stem from the disk drive. If the CPU senses that the 
disk contains the CP/M operating system the ROM's are 
switched out and replaced with RAM, thereby making 
a full 64K of RAM available to the user, and the CP/M 
system loads into memor/. If the computer senses the 
disk is loading a TRSDOS-like operating system such as 
NEWDOS or DOSPLUS, the ROM's are left in-circuit and 
user-memory starts at 16K. 

When the ROM is a cartrjdse 

That kind of juggling of memory works out well 
when done smoothly but it doesn't adapt well to the 
home-and-family computers such as Radio Shack's 
Color Computer and the IBM PCjr The reason is ttiat the 



SEPTEMBER 1984 — ComputerDigest 15 



I 



I 



honne-and-family models must have some way to load 
in prosrams from ROM cartridges, and possibly an 
expansion disk drive. 

Program cartridges are nothing more than read-only 
memory that the user can plug into the computer as 
needed. The memory addresses used for the cartridge 
ROM's are those not usually used by the computet: 

Figure 3 is a composite of the various ways in which 
ROM and RAM are intermixed by home computers. The 
actual memory addresses will vary from computer to 
computer, but the concept of reserving part of the total 
memory that can be addressed is the same for all 
models. And keep that word total in mind. The 
computer doesn't really care at what addresses the 
ROM and RAM are located as long as it knows where 
the memory is and what's in the memory ROM and 
RAM don't have to be contiguous; for example, part of 
a program can be in the lower 8K of RAM and another 
part at 32K. (In-between can be several functions in 
ROM.) 

Home computers, in general, have a socket 
(connector) into v^ich a program cartridge can be 
inserted. When the socket is empty the computer's CPU 
"sees" only the first 32K of memory which contains the 
start-up sequence, video memory BASIC, etc. When 
you turn on the power; the computer "comes up" in 
BASIC, with the screen displaying a prompt such as OK 
or READY 

The program cartridge that plugs into the socket has 
its ROM(s) installed on a printed-circuit board. The 
circuit board's connector — called an edge- 
tconnector — consists of foil "fingers" that match the 

:ket's terminals. Two (or more) of the fingers serve as 
a "switch" for the computer's CPU, 

Wien the cartridge is inserted into the socket the 
"switch" finger contacts force the CPU to "see" the 
ROM in the cartridge. The CPU carries out the 
instructions (program) stored in the ROM, which is 
usually a complete program: a game, a word processor, 
a spreadsheet, etc. As a general rule, cartridge software 
is completely resident in the memory locations above 
32K (except for the common computer functions that 
are normally resident in ROM below 32K, such as the 
printer and cassette-tape I/O, color control, etc.). Also, 
though the program is located abcwe 32K, it uses the 
free RAM located below 32K for transient data. 

In the IBM Kjr, the carthdge called Certridse BASIC 
is actually overlay enhancements to the BASIC already 
in ROM, The cartridge starts the computer, applies the 
enhancements, and then uses the original ROM 
functions. 

While we generally speak of cartridges containing 
software in ROM, there is nothing to prevent the 
carthdge from also having RAM, There are several 
cartridge programs that require more RAM than is 
normally supplied with the computer In those 
instances, the program cartridge also contains the extra 
RAM required by the program,- but the "extra" RAM is 
lost when the cartridge is removed. 

While we tend to associate plug-in cartridges with 
software, they also can be used for disk systems,- the 
controller and the operating system. In that instance, 
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FIG. 3.— THE HOME/FAMILY COMPUTERS generally use spe- 
cific areas of memory for user RAM, BASIC, and I/O. They can 
be positionect anywhere within the memory map. A cartridge, 
with ROM preprogrammed for a game, applications program 
or a disk operating-system, maltes use of the unoccupied 
addresses of the memory map. Special switching contacts 
within the cartridge force the CPU to look at the cartridge for 
Its start-up instructions, 

the cartridge contains a disk controller, the complete 
disk operating system in ROM and, in some instances, 
extra RAM for the disk operating system's transient 
functions. One side of tt^e cartridge connects to the 
computet; the other side has connections for the disk- 
drive mechanism, (Or, the disk-operating ROM's are 
built directly into the disk drive's cabinet, and a 
connecting cord connects the ROM's to the computer.) 
Once again, "switch" fingers on the cartridge's edge- 
connector forces the CPU to "see" the cartridge. There's 
no need to load an operating system in from the disk 
because it's already in memory ready to go the instant 
the computer is turned on. 

Bank switchins 

Though we have been speaking in terms of 64K of 
memory for 8-bit computers, many 8-bitters now 
address 128K of RAM, Bank switching is exactly v^4iat 
the term implies; The memory is arranged in two (or 
more) banks of 64K. Special hardware and software 
automatically switches in the correct bank as needed. 
Generally the software for a computer with bank- 
switched memory will provide some means whereby 
the total memory' can be partitioned- For example, the 
total memory of a Radio Shack Model 4 computer can 
be partitioned so that some of the RAM functions as a 
RAM-disk As far as the computer is concerned, the 
partitioned memon/ is actually a disk, only the data can 
flow into and out of the "electronic disk" a lot faster 
than it can from a real disk. Unlike a real disk however, 
when the computer is turned off, all the data in the 
RAM-disk is lost unless previously saved in a physical 
disk.^CD^ 
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plifier. Remember, the imped- 
ances must be matched. Figurel-b 
shows how an audio-input trans- 
former is used to match two dif- 
ferent impedances. 

You may have noticed that the 
transformers in diagrams 1-a and 1- 
b of the figure are alike, except 
that their primaries and secon- 
daries are reversed. Actually, the 
only difference between input and 
output transformers is the name — 
you can use an output transformer 
as an input device and vice-versa. 
A transformer doesn't care 
whether a signal is going from its 
high side to its low side or the 
other way around^ — -just hook it up 
in the direction you need! 

That information can be very 
handy for things other than inter- 
coms. For instance, a few years 
ago, I needed to record the 
sounds from a large area that was 
some distance from the tape ma- 
chine. Of course, I could have 
used a standard microphone and a 
long run of microphone cable, but 
that stuff is expensive and the ca- 
ble has fairly high signal losses. So 
instead, i simply connected an 
output transformer "backwards" 
(with high impedance side going 
to the recorder) and rari a long 
length of old lamp cord between it 
and a speaker. 

My "microphone" (in this case 
the speaker) was quite sensitive 
and the recording was perfect. 
That setup can be used for record- 
ing anything, for instance bird 
calls, from a remote location! 

Multiple inputs 

David O'Brien (MN) would like 
to add several call stations to his 
intercom and have each of them 
give a distinctive sound, so that he 
can tell which is being used. There 
are a number of ways to accom- 
plish that, David, but I'll show you 
one that does not require fooling 
around with the intercom's ampli- 
fier wiring. 

Take a look at Fig. 2; it shows an 
astable multivibrator (oscillator) 
connected across the remote 
speaker/microphone wires of an 
intercom. (The oscillator circuit is 
not given because of the large 
number of 555 oscillators that have 
appeared in past "Hobby Corner" 
columns and other places.) 

When the oscillator is turned 



on, an audio signal is input to the 
intercom and you'll hear it just as 
you would a voice in the remote 
speaker. By making the frequency 
of the oscillator adjustable, and 
using several at different stations, 
you can tell from which location 
the tone is coming. For example, 
you could put an oscillator with a 
high pitch at the front door and 
one with a low pitch at the back. 
Any practical number of oscillators 
may be used at various locations to 
tell you which one is activated. Just 



remember: You must be able to 
distinguish between the tones. 

Although Fig, 2 shows that we 
used a transformer as coupling de- 
vice between the oscillator's out- 
put and the intercom wires, you'll 
have to do a bit of experimenting 
to determine just what to put in 
thecircuitthere. It depends on the 
input circuit of the amplifier and 
the number of oscillators you add. 
Direct connection might work but 
you'll most likely have to add a 
continued on page 94 
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Now you no longer have lo spend 
thousands on an expensive muHri- 
trace oscilloscope - our single trace 
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Special-purpose IC's 




ROBERT GROSSBLATT 



WORKING ALONE IN AN ISOLATED COR- 

ner of the basement is great for the 
concentration, but there are cer- 
tain inherent disadvantages. 
Floods and poor lighting, for ex- 
ample, go with the territory. 
However,' the biggest problem is 
the isolation: It's impossible to 
keep up with all the literature and 
learn about all the latest time-sav- 
ing devices if you remain tucked 
away in your cocoon. Further- 
more, we all have a tendency to 
stick with familiar components — ■ 
so certain IC's that coufd save us 
loads of design time never find 
their way onto the workbench. We 
saw an example of just tliat over 
the last several months with the 
4018. 

Well, there are a couple of other 
IC's that can make certain design 
problems shrink from formidable 
to trivial. Even though they have 
been around for a long time, they 
are special-purpose IC's and, as 
such, can handle only the job for 
which they were designed. This 
month we're going to examine the 
rafe multiplier, which is another 
type of special IC, We'll find out 
what it can do and how we can use 
it. 

Rate multipliers 

One of the least understood 
special-purpose IC's in use today 
is the rate multiplier. This special- 
purpose counter, available in ei- 
ther CMOS or TTL versions, 
comes in two basic configura- 
tions — binary and BCD (Binary- 
Coded Decimal). Figure 1 lists 
some of the various rate multi- 
pliers available. To put it in simple 
terms, a rate multiplier is a number 
cruncher, it allows us to do all 
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kinds of arithmetic from simple 
operations (like multiplication and 
division) to more complex func- 
tions (like logarithms and square 
roots). Which rate multiplier you 
use depends on the logic family 
you are using and the kind of 
counting you want to do. 

There are minor differences be- 
tween the TTL and CMOS ver- 
sions, but we won't get into that 
until we have a better idea of what 
rate multipliers are all about. Be- 
cause we need some starting 
place, we'll look at the CMOS bin- 
ary version (4089). 

Figure 2 shows the pinout for 
the 4089. In simple terms, a fre- 
quency is fed into the IC at the 
clock input (pin 9) and it, in turn. 



provides us with two kinds of out- 
puts. The first (atpini) is called the 
BASE-RATE output. That output fre- 
quency is equal to the input clock 
divided by 16. The second output 
is at pin 6 (the complement of 
which is at pin 5): For want of an 
official name, we'll refertoitasthe 

MULTIPLIED RATE OUtpUt. That OUtpUt 

is equal to the base-rate frequency 
multiplied by whatever binary 
number is presented at its weight- 
ed inputs(atpins14,15,2,and3). If 
all that seems bit complicated at 
first, don't worry; you'll soon see 
that it really isn't. 

The 4089 takes an input clock 
frequency and divides it internally 
by 16. The base-rate output (at pin 
1) will put out one pulse for every 
16-pulses fed to the clock input at 
pin 9. The weighted inputs, pins 
14, IS, 2, and 3, are preprogram- 
med to represent a numerical val- 
ue (a = 1, b = 2, c = 4, and d = 8 
respectively). Now let's assume we 
present a binary 5 or 0101 at the 
weighted inputs. In other words, a 
high a, low B, high c, and a low o is 
equal to 5. The multiplied output is 
going to be the base-rate multi- 
plied by 5. ' 

If a frequency of 16 kHz is fed to 
the clock input, the base-rate out- 
put will bel kHz. The frequency at 
the multiplied output then be- 
comes 5 times that, or 5 kHz. The 
rest of the pins are used either to 



control the operation of the IC or 
to cascade several IC's together. 
The easiest way to understand 
what they do is to loolc at Fig. 3: 
There you see a complete listing of 
the various input possibilities 
along with their outputs. But be- 
fore we go into the details of the 
device's operation, let's take a look 
at what was once called the big 
picture. 

Output symmetry 

It sounds as though the (C is 
doing all kinds of useful things that 
we would ordinarily accomplish 
with a circuit board full of gates. 
Things, such as selectable fre- 
quency-division with nothing 
more than a clock, an IC, and a 
rotary switch is a wonderful idea. 
But take a look at the example 
we've just gone through. Every- 
thing seems to work out fine, but 
consider this: Let's suppose that 
the input clock isn't some con- 
venient multiple of 16. 

Let's see what's going to happen 
here if, for example, the input 
clock frequency is 17 kHz. Are you 
beginning to catch my drift? Ob- 
viously things are going to get 
really messy, because that would 
make the base rate 17,000/16, or 
1062.5 Hz. Now, if we stick with a 
chosen rate of 5, the multipiied- 
rate output would be 1062.5 x 5 or 
5312.5 Hz. Even that wouldn't be 
too bad — but there's another bit of 
nastiness that hasn't been men- 
tioned yet. 

The rate-multiplier is designed 
to output one base-rate pulse, 
plus the dialed-up number (the 
base rate multiplied by the 
nurrhber at weighted input) for 
every 16 pulses fed to the clock 
input. Now, if we look at the base 
rate on a scope, there's no prob- 
lem. The pulses are evenly spaced 
and will track along at one-six- 
teenth the input clock-rate, but 
the multiplied rate is another sto- 
ry. Well, as we all know, 16 is not a 
multiple of 5. But we will see 5 
pulses for every 16 incoming 
pulses so what does that mean? 

What it means is that the sym- 
metry of the multiplied-rate pulses 
are out the window. Remember 
that the multiplied-rate output is 
tied to the incoming clock, not the 
base-rate output! The width of the 
multiplied-rate pulses will be the 



same as the incoming clock 
pulseSp but the spacing will be de- 
termined by whatever number we 
decide to use. If the numberdivid- 
es evenly into 16, the output pulse- 
train is going to be picture perfect. 
On the other hand, if the number 
we choose doesn't divide evenly 
into 16, we'll get the right number 
of pulses but the output waveform 
is going to look like a broken 
comb. 

Rate multipliers are perfectly de- 
signed to be used in circuits in 



which what we're interested in 
finding out is "how many over a 
period of time," rather than the 
frequency at any one instant of 
time. In otherwords, we're talking 
about arithmetic, fjof frequency 
measurement. Of course, there's 
nothing preventing you from pay- 
ing absolutely no attention what- 
soever to this discussion and using 
a rate multiplier to get some quick 
and simple means of dial-up fre- 
quency division. After all, the 
continued on page 93 
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A different kind of FET 




ROBERT F. SCOTT, 

SEMICONDUCTOR EDITOR 



SEMICONDUCTOR TECHNOLOGY HAS 

given us some interesting and ver- 
satile components. In fact, since 
their introduction, semiconduc- 
tors have been continuously up- 
graded and redesigned so that 
each new device can do the work 
of several of its predecessors. 

In keeping with that trend, RCA 
has introduced a new "breed" of 
MOSFET devices that combines 
the characteristics of a MOS power 
transistor, a bipolar transistor, and 
athyristor. Called a COMFET — for 
Conductivity-A^odulated field 
fffect Transistor — this device has 
an on-resistance, Rds(On)' that is 
substantially lower than that of 
MOSFET's with the same chip area. 
That is illustrated in Fig, 1. 

The COMFET's on-resistance is 
typically less than 0.1 ohm with a 
maximum drain current of 20 am- 
peres flowing through the device. 
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The COMFET, with a chip area of 
120 mils^, blocks 400 volts in the 
forward direction and 100 volts in 
the reverse direction. Those 
characteristics make it suitable for 
high-voltage, high-power appiica- 



tions. Conventional power 
MOSFET's are less useful because 
their high Rds(on) values cause ex- 
cessive voltage arops and power 
losses. 
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The COMFET acts like a power 
MOSFET feeding a direct-coupled 
bipolar compound-connected 
transistor (see Fig, 2). The specifi- 
cations for COMFET's device are 
similar to those of bipolar power- 
transistors, except that COMFET's 
have a high input-impedance, like 
that usually associated with con- 
ventional power MOSFET's. Its 
high input-impedance makes it 
simple and easy to drive from a 
relatively low-power, low-voltage 
source {such as a logic IC). In addi- 
tion, they do not require the ex- 
pensive high-power drivers and 
complex drive-circuitry that bi- 
polar transistors need. Thus, cir- 
cuits using COMFET's can be less 
expensive to operate. 

The COMFET's switching speeds 
are about the same as bipolar de- 
vices, but somewhat slower than 
conventional MOSFET devices. Its 
typical turn-on time is less than 100 
nanoseconds, and turn-off is 
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FIG. 3 

somewhere between 5-20 micro- 
seconds. The COMFET's switching 
speed and low source-to-drain on 
resistance — when considered to- 
gether — put this device on the 
same plane as bipolar transistors 
for most medium-frequency ap- 
plications. 

The device's unusual high-volt- 
age and low-resistance charac- 
teristics are produced by applying 
a P-type substrate on the drain side 
of a conventional N-channel 
MOSFET. (See Fig,3). When a 
positive voltage is applied to the 
COMFET's gate, electrons enter 
the N-type drain region. That 
causes a corresponding hole to be 
injected into the drain from the P- 
type substrate. The carriers or 
holes modulate the conductivity 
of the high-resistance drain, there- 
by substantially reducing the over- 
all value of Rds(on)- 

The P+ substrate, implanted at 
the device's cathode, allows the 
control of the NPN transistor's 
shunt resistance (Rg), and prevents 
the sharp voltage drop at high-cur- 
rent levels that is characteristic of a 
four-layer thyristor. Therefore, the 
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COMFET's current/voltage charac- 
teristics resemble that of an ordi- 
nary bipolar transistor. 

For the most up-to-date infor- 
mation on the COMFET, including 
device types, characteristics, and 
availability, contact Tom McNulty, 
RCA, Power Marketing, Solid State 
Div., Somerville, Nj 08876. 

IF system IC 

National Semiconductor has an- 
nounced its latest series of FM IF 
systems, the LM1865/1 965/2065, for 
use in electronically and manually 
tuned radio applications. 

The LM1865 and LM2065 feature 
a stop detector for electronic tun- 
ing. All versions offer a low total- 
harmonic-distortion (THD) of 0.1% 
at 100% modulation with a single 
tuned quadrature coil. And THD is 
not adversely affected if the radio 
or quadrature coil is mistuned. 

The only difference between the 
LM1865 and LM2065 is the direc- 
tion of the AGC control voltage. 
The LM2065 develops forward 
AGC. The three devices have dual- 
threshold AGC's to eliminate the 
need for a local/distance switch. 
The AGC threshold-voltage is low 
when strong out-of-band signals 
are present — signals that might 
develop an interfering third-order 
intermodulation (IM3) product. If 
there are no strong out-of-band 
signals present, the AGC thresh- 
old is high for best signal-to-noise 
performance. 

The three devices are housed in 
20-pin plastic piP packages and 
sell for $2.45 in lots of 100 and 
up. — National Semiconductor 
Corp., 2900 Semiconductor Drive, 
Santa Clara, CA 95051 R-E 




"He should have kncwn better than to 
tangle with a solid-state computer." 
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300MHI 
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KEEPING YOUR COMPUTER UP-TO-DATE 

with the latest peripherals often 
results in a pile of unnecessary 
equipment building up around 
the house. For example, just re- 
cently, while cleaning up the base- 
ment, 1 happen to run across all 
kinds of old personal-computer 
equipment that had been accumu- 
lated over the years — most of 
which still has some life left in it. 
But while sorting through all that 
stuff, I wondered whether any of it 
would ever again be of any use. 
There are probably others out 
there who like myself have been 
fooling around with microcom- 
puters since the very beginning 
and have also accumulated a vari- 
ety of odds-and-ends that today 
are more nostalgic than practical. 
The only problem with that is figur- 
ing out what to do with all of it. 

TKe old timers 

One piece of equipment found 
in that mountain of antiquity was 
the first microcomputer that 1 was 
ever involved with, the NRI model 
832. The unit was designed back in 
the early 70's when I was working 
for the National Radio Institute — a 
home-study school. That comput- 
er, designed before micro- 
processor IC's became available, 
came in kit form and was included 
as part of NRI's computer-tech- 
nology course. The unit, housed 
in a large metal cabinet, used 7400- 
series TTL (Transistor- Transistor- 
togic) IC's mounted on ten 
printed-circuit boards. The whole 
idea behind the kit was to give stu- 
dents hands-on experience in 
working with TTL integrated cir- 
cuits. The kit was also used to 
demonstrate the principles of 



FIG. 1 



computer operation and program- 
ming, and to teach the student 
good troubleshooting techniques. 
It featured an 8-bit-word, serial 
processing, and an instruction set 
of 15 operational codes. The mem- 
ory consisted of a large slide- 
switch-diode matrix that formed a 
programmable- read-only-memory 
or PROM. Its memory capacity was 
16 eight-bit words. 

The computer also contained 
sixteen bytes of random-access- 
memory (RAM) built around the 
old TTL 7489 16-bit RAM. That ma- 
chine worked pretty well and 
could be programmed to do al- 
most anything. But today it just 
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wouldn't be practical because it 
has no I/O instructions, and its 
memory-expansion capabilities 
are limited. Nevertheless, since its 
introduction, in 1972, several thou- 
sand of those units have been 
shipped to students, and it has 
aided them in learning about digi- 
tal logic and computer fundamen- 
tals. In fact, the unit is still 
included with NRI's home-study 
digital-electronics course. Though 
it's nice to have one of those units 
around as a reminder of the past, 
it's doubtful that it will ever be of 
use again. It's been sitting in a box 
in the basement for about twelve 
years now and will probably go on 
sitting there. 

Another unit, found in that 
nostalgic heap in the basement, 
was my Teletype ASR-33 hard-copy 
terminal (see Fig. 1). That terminal 
was once the most popular I/O de- 
vice available for those early per- 
sonal computers and sold for 
$1200 back in 1976. It featured a 10- 
CPS (Character-Per-Second) 
printer with keyboard and a 10- 
CPS paper-tape reader and punch. 
The first time that the unit was ever 
used was when I first started play- 
ing around with microprocessors. 
Later, one of the early Motorola D2 
boards with a 6800 microprocessor 
was added, which used a serial in- 
terface to talk to the ASR-33. That 
combination was used to learn 
how to program the 6800 in hex 
machine-code. Unfortunately, the 
D2 board was loaned out some 
years ago and was never returned. 
The ASR-33 was used as the pri- 
mary I/O device for my first real 
personal computer, which was an 
IMSAI 8080. 

The IMSAI 8080 was built from a 





kit and was used for a number of 
years. Quite a bit of machine-lan- 
guage programming was done on 
it. An 8K BASIC was also available 
in paper-tape form, but it took 
about 20 minutes to load it on the 
10-CPS ASll-33. At times the pro- 
gram didn't load properly on the 
first try, so the procedure had to be 
repeated. Today, waiting for 20 
minutes to load a program is unac- 
ceptable and having to repeat the 
sequence is totally out of the ques- 
tion. But, we've come a long way 
since then. 

Overall, the ASR-33 is still in 
pretty good shape and though it 
did get damaged slightly during 
the recent move, there's nothing 
wrong with it that can't be fixed. 
But I have no idea of what in the 
world I'd ever use that machine 
for, and doubt that the time that it 
would take to repair it would be 
justified. Anyway, it's large, takes 
up lots of space, and anyone who 
ventures into my basement is usu- 
ally impressed and asks about it. 

One of the more useful ma- 
chines found lying around down 



there, was one of the old Com- 
modore Pfr20(?7 computers. You 
may recall that machine with its 
built-in 9-tnch CRT, audio-cassette 
player/ recorder, and the tiny cal- 
culator-like keyboard. That unit 
was acquired in 1976 and has been 
in use most of the time since then. 
Several years ago, there was a 
failure in the RAM, which was 
promptly repaired. The most diffi- 
cult problem encountered during 
that repair was trying to locate a 
supplier for one of the old odd- 
ball MOS-technology 22-pin 4K 
static RAM's. And beside that, it 
cost a fortune! The unit's BASIC 
and graphics capability are still 
pretty good by today's standards; 
however it doesn't feature color, 
and the audio-cassette mass stor- 
age is s!ow. Still my 13 -year-old son 
continues to use the unit for prac- 
ticing his programming home- 
work, and he has even written a 
number of his own applications 
programs for his Dungeons & 
Dragons game. However, the 
games for the PET are nothing 
compared to Flight Simulator, 



Decathlon, Temple ofApshai, and 
a host of other neat games for the 
newer IBM PC. 

Another item discovered in that 
computer treasure trove was an 
H8-5 accessory board, which is a 
serial-port and cassette-interface 
card for Heath kit's original model 
H8 computer. The serial port and 
cassette interface board was re- 
moved from the unit when the 
floppy-disk controller became 
available and was never used 
again. In fact, my older son took 
the H8 computer, an H9 terminal, 
and the H77 floppy-disk unit off to 
college with him and I haven't 
seen it since. I suppose the IC's on 
the accessory board might be 
useful for experiments, but I 
haven't the foggiest idea of what I 
could build with them. 

Continuing the search, I also 
discovered an old RCA VIP Cos- 
mac computer. That unit was pur- 
chased sometime in 1977, but the 
proposed application escapes me 
now. That computer features 
RCA's unusual 1802 micro- 
con f/nued on page 102 
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It's plenty tough being 
an electronics sales and 
service dealer these days. 

That's why we're working so hard 
to make it easier for you to operate 
a cost-etf active business. 
. NESDA offers business contacts, 
technical and management certifi- 
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card and insurance rates — and 
that's lust the beginning! 
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Opportunity knoclts "»^--iEi«tr=r„„s=...=, 




NESDA 



Answer it! 

--.................*......■ .S*fvic» 0»ater» AsmDcioLion 

For more information and an application, write to: 
NESDA. 2708 W. Berry SI., R. Worth, TX 7*109; Ph (817) 9S1>»0ei 

Name 



Bus. Name, 

Address 

Sltt«_ 



.Zlp- 



. Phons- 



Member of State n,- Local D Astn. 




Weller® 

WTCPR $77.50 

Safe for IC soldering. Closed loop, tow-voitage circuit 
automatically controls output. 700 F 1/16" screwdriver tip 
provided. 600 F and 800 F tips available. Power unit has 
non-tieat sinking iron holder, storage tray for extra tips 
and tip cleaning sponge with receptical. Send for free 
W.S. Jenks & Son electronics tool catalog for complete 
accessories. 




FREE CATALOG! 

Ovflr 100 pages. Wide selection 
of tool setSn lest equipment, 
soldering and desaidefing 
equipment, tetfloomniunicd- 
Mons and specialized elec- 
tronics assembiy tools. 



SIS/- ^. 

j-:E!i*r3HCJS 



2024 Wast Virginia Ave. NE 
Washington. D.C. 20002 
TOU-FHEE DRDEH LINE: l-fl00.638-B40S 
PIftasB send the indicated maierial: 

Wi!l<[ WTCPB SolJerlna Slilion ® STTSO 

FREE W.S. Junks S Son 84 Citalag 

.ChBcif/ Money Order 

. MasEerCard vita ftm Exp. 

Card No. ^ Exp.^^ 

Signalura. .^— ^ ^ . 

Name .....^^ ^^ 




Address 
Cily . 



. State 



.m. 



VA residerrts add 4^ tai: DC residents add i'A tK. 



CIRCLE 48 ON FREE INFORMATION CARD 



8! 



Service 
Clinic 



A valuable piece of equipment 




JACK DARR 



A LONG TIME AGO, BACK WHEN THIS 

column first began to appear, I had 
the habit of saying "This will fix it! " 
whenever I was confronted by a 
problem. These days, I've learned 
to say "This will fix it, | hope!" 
instead. In other words, I found 
out that there is always the chance 
that the cause of the problem is 
something other than the obvious 
one. That's how I learned that of all 
your tools, the most valuable is — a 
completely open mind. 

I have bored quite a few groups 
of technicians by asking: "What 
do you use to make a diagnosis?" 
Someone, (or more) would always 
say: "Test equipment," To which I 
said: "Wrong!" Test equipment, 
such as an oscilloscope (see Fig. 1), 
is very important because it is used 
to get data, but you still need to 
feed that data into the one instru- 
ment that can make the diag- 
nosis — your brain. 




FIG.1 

What I mean is this; your brain is 
the only "instrument" that can 
take the data your test equipment 
gathers, put it together, and come 
up with a conclusion as to the 
cause of the problem. The success 
of that process, of course, de- 



pends on how well your brain can 
work. If something interferes with 
it, it will come up with the wrong 
answers. 

For instance, rarely will talking 
to a set that has been giving you 
trouble help. Sure, it might seem 
that the set refuses to work just to 
spite you, but talking to (or yelling 
at) a device is not productive and 
does not lend itself to a calm and 
reasoned analysis of the problem. 
Such an analysis is needed if the 
cause of the problem is to be 
found and fixed. 

Another common occurrence 
that interferes with an orderly 
analysis is jumping to conclusions. 
Guessing the cause of a problem 
from the symptoms, or from a few 
measurements, can sometimes 
lead to a fast solution. But more 
often, it can send you on a wild 
goose chase. Sure, you get tired 
sitting at the workbench all day, 
but jumping to conclusions is a 
poor way to get your exercise. 

TKe proper approach 

So what should you do to help 
your brain make the proper analy- 
sis. Above ail, approach each set 
with an open mind. Don't guess at 
the cause; that can lead you to 
making tests for the sole purpose 
of proving that your guess was 
right. You really do not care what's 
wrong with the set; you just want 
to find the problem and fix it. 

Of course you already know 
what the proper procedure is; it's 
one you've followed many times. 
Quite simply, it's to make all of the 
standard tests, looking to be sure 
that the various signals and volt- 
ages are what they should be. 
Once you have found something 



that is off, track down the cause. 
That's all there is to it. 

Finally, a kind word on behalf of 
coffee breaks! If you do find your- 
self stuck, get up, walk out of the 
shop, and go get a cup of coffee! 1 
have long used that method, and it 
works. Don't even think about the 
job. You'll find that many times 
when you go back, the solution 
"comes to you in a flash." That's 
because all the time you were 
drinking coffee and making con- 
versation, a small corner of your 
brain was working on the prob- 
lem. I've seen that happen hun- 
dreds of times! 

So, keep an open mind, be calm 
and confident, and you will fix 
many more of those "dogs" in a lot 
less time. Good luck, and easier 
servicing! 



SERVICE 
QUESTIONS 



CLEANING TUNERS 
What would you recommend to 
clean the VHF tuner in a Quasar 
TS'476? The stationary contacts are 
etclied pads on PC boards, and the 
movable contacts are attached to 
cylindrical plastic caps. Silicone 
spray helped only a little. — IH., Bet- 
tendorf, lA 

I'm not familiar with the tuner 
you describe, so I can't discuss it 
specifically, but 1 will say this: 
Tuners that are far-gone need 
more than just a chemical spray. 
The contacts need to be wiped 
clean with a pencil eraser, a finger, 
anything. The problem that you 
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We Steele the exact parts ana PC Board for Radio 

Electronic's Februaiv Article on tiuilding your own 
Cabte TV Descrambler 

#701 PARTS PACKAGE $29.95 

Includes all the original resistors, capacitors, diodes. 

transistors, integraled clrcuils, colls and IF irans- 

(omiers(BKAN-K5552AXX). 

#702 PC BOAED .$12.95 

Original etciiE<l & drilled ^/tt-scrBWred PC Board used 
in the article. 

#704 AC ADAPTOR $12.95 

i^A volts DC @ Z85MA) 

Both #701 & #702 $39.00 



FREE!! Hiprlrit ol Ridia Eliclmnlu Artlcli 

en Bullillng Ynur Own Cibli TV Oiurimlilir witti 

■ny purchiii. 



Add 14.00 Putige & Hindling 

TOLL FREE (24 HRS.) 
l-eOO-522-1500 Ert. 708 (Orders Only) 

(9am to 5pmj 1/617-339-5372 (Information) 

]6bl 

€LECTROfllCS,inC. 

i^M P.O. Box 52 

yftd Cumberland, Rl 02S64 



CIRCLE 45 ON FREE INFORMATION CARD 














^^i'^- a-j 



CmCLE 67 ON FREE IHFORMATION CARD 



describe suggest to me a trick that 
I use when I want to clean up relay 
contacts. I put a doubie-sided 
piece of ver/ fine sandpaper be- 
tween the contacts and slide it 
back and forth a couple times. For 
delicate contacts, such as you have 
in your tuner, I would use a strip of 
rough paper wet with cleaner. 



A VERY DIFFICULT PROBLEM 

I received a basket-case Sony 
KV-1750 as a gift. I found the reg- 
ulator transistor, the GCS, the damp- 
er diode and the 4 A fuse missing. I 
put theni in, and using a Variac, I 
moved siowly, monitoring with a 
scope, when suddenly everything 
blew again. Any idea_s?TrJ- T., Sierra 
Vista, AZ 

The reason you received as a gift 
a Sony with those parts removed 
was because someone gave up on 
it. You are dealing with what is 
probably the most difficult repair 
in TV today. Any instantaneous 
glitch in the horizontal sweep sys- 
tem starts that chain of failures, 
and it gets awfully expensive to fix. 

If you can't locate a bad solder 
connection, using first a 19-volt 
supply and very low AC, the pos- 
sibilities become awesome: 
flyback, horizontal output tran- 
sistor, tripler, mica insulator; and 
none of them can be checked 
other than by substitution and/or 
very sophisticated troubleshoot- 
ing. 

DEAD SET 

/ have been banging my head 
against a stone wall for a month 
now — the stone wall being a Syl- 
vania E-21-2 that is in the "shut- 
down" mode. I've changed so many 
parts I should have Icept a journal, 
but the enclosed list of parts and 
voltage measurements will have to 
suffice. — R.B., Orinda, CA 

If you removed SCR430, the 
shut-down switch, as you say, and 
the set still does not come alive, 1 
would say you've got to give up 
that approach. With SCR430 lifted, 
treat the repair like any other 
"dead set" condition. Is the hori- 
zontal oscillator working? 1 would 
think not, with that missing volt- 
age on pin 6 of the I C400 oscillator. 
You've changed the IC, but have 
you followed pin 6 back to its 20- 
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dollar inventory of Heathkit Brand 
Electronics in kit form. 
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OFF 5 Mhz 

Oscilloscope 

$119.00 

Model Il)-4540— Compact, versatile, easy to 
build Electronic instrunnent. Measures frequen- 
cy and AC or DC voltages. 

PAY ONLY $119 
25~ "color TV 

HEATHKIT Solid State Color T.V. Model GHD 
900 Autorratic UHF and VHF channel selector, 
instant on, automatic fine tuning. Perfect for 
custom installation. CRT and Cabinet not 
included. 

PAY ONLY $119 

Note: All [^1EW Heathkits in Factory Sealed 
Cartons wStep-ljy-Step instructions. . as sold 
in electronic stores and technical sctiools 
across Ihe nation. 



MasterCard • Visa 

or send check wlttt order 

Cait your ofcter today 

CERTIFIED ASSOCIATES, INC. 

1912 W. 170th Street 

Hazel Crest (Chicago), IL 60429 

(312) 335-0043 

9 AM-S PM Men. 10 Fri. 



Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



Earn up to 
I, $600 a week | 
and morel 



Learn at horns m ipart tim«. 
Nq previous experience needed. 



fItUVI 



No coiTlv School. No comnuiriog lo class. The Originul 
Homc-StQd\ courw- thar prepares vou for the FCC 
K^idiotckphunc license exam in your spare timet An 
FCC (iovernmcnt license is your "lickei" lo thou.sands 
of cxciling jolis in Communicauoni, Radio & TV. 
Mobile Ix^o-Hay. Microwjsc. Computers. Radnr. .-Xcro- 
space and more. You don'i need a c»llc;;i; degree to 
qualify, bur you do need an FCC License. No need to 
quit your job or go to school! You learn liuu 10 p^tss 
the FCC License exam ai home al your own pace with 
this easy-io-undersland. pros en course. It's easy, t'ast 
and low cost! QV ,'VRANTEEl> PASS Vou gel sour 
FCC License or money refunded. Write for free derails. 
Soon you could be on your way to being one of I lie 
highest workers in the elecironics field. Send for FREE 
tacts now. MAIL COUPOK TODAY! 

r commflnD VRODUcfionV 

I FCCLICENSETRAINING, DbpL90 

I P.O. Sox 2223, San Francisco, CA 94126 

I Flush FREE facta on tx)w I can get my FCC Llc«Tia« 

I In spare time^ No obligation. No salesman will call. 

' NAME ._^ .^_^_^_ . 
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_STATE_ 



_ZIP_ 



volt source? Doti't be intitnidated 
by the shut-down circuit. Turn on 
the scope, and get the sweep sys- 
tem to work. 

FLYBACK PROBLEMS? 

i have been working on RCA, 
CTC97A, that has streaking in the 
picture. When I'm off station, I get 
vertical lines similar to Barkhausen 
oscillations. I suspect high-voltage 
breakdown, but have run out of 
places to look. — B.P., Kinnewick, 
WA 

The place you probably would 
find what you are looking for may 
be where you can't look- — inside 
the integrated flyback. Turn off all 
the lights and look around for an 
arc, if there is one to be seen, 
there's one to be corrected. If 
you're not lucky that way, you will 
have to change the flyback, cross 
your fingers, and hope that's it. 
They do have a history of that type 
of failure. R-E 



EQUIPMENT REPORTS 
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tjntil the overrange indicator (a 
displayed 1) disappears. 

The unit is supplied with a pair 
of color-coded test leads, a spare 
fuse, a 9-volt transistor type bat- 
tery, and an instruction manual. 
The manual in this case is really not 
much more than a pamphlet. !t 
provides only the sketchiest of de- 
tail concerning the unit, and there 
is no theory-of-operation section, 
schematics, or parts lists. On the 
positive side, the manual does de- 
scribe a useful setup for testing 
large valued capacitors. It also 
provides a handy table for convert- 
ing between pF, nF, and ^LF. Finally, 
there's a table that summarizes 
some of the most typical capacitor 
characteristics. 

Above all else, what really makes 
the model 308-240 jump out at you 
is the price. Remember, we are 
dealing here with a hand-held, 
digital -readout capacitance meter 
with a fair degree of accuracy. The 
cost for that is an outstanding 
$51,95. The unit is covered by a 
one-year warranty and is available 
from your local distributor or from 
Fuji-Svea (PO Box 3375, Torrance, 
CA 90510). R-E 



DRAWING BOARD 



continued from page 85 



temptation is strong and parts sup- 
pliers don't ask questions. Just re- 
member that the outputs you get 
will probably be wrong in the short 
run, but right in the long run — and 
how much time is covered by "the 
long run" is anybody's guess. 

Using the 4089 is simple. You 
just route a clock to pin 9, pick a 
number for the weighted inputs, 
and pick off the output frequency 
on either pin 5 or pin 6. All the 
control inputs, pins 4, 8, 10, 11, 12, 
and 13, shouid be connected di- 
rectly to ground for normal use. 
The base rate is available on pin 1 
and the remaining output, pin 7, is 
used for cascading more than one 
4089, That's all there is to it. But, as 
you no doubt expected, if you 
want to make the IC do really 
useful work, you have to learn how 
it works. 

A glance at the table in Fig. 3 



should teli you that there's a lot left 
to discuss. The result of bringing 
the CLEAR input high depends on 
the state of pin 3, the d input. If pin 
3 is high, the frequency at the mul- 
tiplied-rate output will be the 
same as that at the clock input and 
the base-rate output will be zero. 
If the D input is high when you 
activate the clear input, both the 
multiplied- and base-rate outputs 
will be zero. Things are not as 
straightforward as they might 
seem at first; therefore making a 
rate multiplier work for you means 
spending time with it. There's no 
other way. 

Once you get a handle on the 
IC, however, you'll find that, like 
most other specialized IC's, it can 
save you an unbelievable amount 
of brain damage in solving par- 
ticular circuit problems. 

Co over the data in Fig. 1 and 
pick up a few of the rate multi- 
pliers to fool around with. Next 
month we'll start to put those spe- 
cial IC's to work. R-E 




CAssywitos (4. iMPUT CLOCK PULsesS 




Cor* Loaio STA.T6.> 


INPUT/PI H NUMftER 


otrrwtlT/rnJ HUMkai^ 


dA 


=/2 


i/t£ 


v* 


ruH/rf 


STP/lO 


cfi^-ijyi 


c Lfl/l^ 


SETA 


ODT/(o 


our/5 


INh/T 


M.r/1 


o 


o 


o 


o 


MeuD LOW 

For 

NORMAL. OPERATlOfJ 


L 


H 


ONE 
PER. 

ooTPur 

PUR.ltJ& 
MORMAL 
OPER.AT10H 


o 


o 


o 


1 


; 


1 


o 


o 


1 


o 


z 


2 


o 


o 


I 


1 


3 


3 


o 


t 


o 


o 


A 


4 


o 


1 


° 


1 


s 


5 


o 


1 


1 


o 


Co 


b 


o 


1 


i 


i 


1 


1 




o 


o 


o 


8 


8 




o 


o 


I 


1 


1 




o 


\ 





10 


Id 







1 


1 


11 


tl 




I 


o 


o 


ii 


IZ 




1 


o 


1 


15 


(i 




1 


I 


o 


14 


Il- 




( 


1 


I 


IS 


ls 


poesn't 


1 


o 


o 


o 


o 




o 


I 


o 


D 


a 


L 


w 


1 


t 




VIAT 1 tW 


o 


o 


/ 


O 


o 


4 


* 


( 


i 


1 




o 


o 


o 


1 


a 


!& 


li> 


H 


L 





o 


o 


o 


s 





L 


H 


H 


L 










o 


o 


o 





1 


L 


H 


L 


M 



FIG. 3 



AM RADIO 
6 TRANSISTOR 

#854/ T54 
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When the voltage at the input of IC2 
reaches its threshold voltage, the out- 
put of the 4584 goes lovt' and turns on 
transistor Q1 . 

Capacitor C2 begins to discharge 
rapidly, which produces a narrow 
negative-pulse at the output of the 
4584. Capacitor CI discharges as 
well, but the inherent hysteresis of 
the Schmitt trigger keeps the 4584 
output low. Don't forget that the in- 
verter changes state at half the supply 
voltage, and the Schmitt trigger 
changes at higher voltage than that. 
That's what hysteresis is all about. 

In any event, the inverter finally 
changes states and the whole busi- 
ness starts over again. Now, the lower 
the input frequency, the faster both 
CI and C2 will discharge. That 
nneans that as the voltage applied to 
the inverter decreases, the output fre- 
quency of the oscillator will in- 
crease, and vice versa. 

The lowestfrequency will be when 
the input voltage is zero and the max- 
imum will be when the input voltage 
is equal to the threshold voltage of 
the Schmitt trigger. This is because 
the inverter and the 4584 will be 
changing states very close to each 
other. The circuit is extremely easy to 
use, and its advantages over other 
VCO's include a minimal parts cou- 
nt, high reliability, and, of course, 
excellent linearity. R-E 



HOBBY CORNER 
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dropping resistor or an imped- 
ance-matching (audio) trans- 
former. 

Intercom switching 

Another reader, John Carson 
(IN), has asked about the switch- 
ing arrangement in intercom 
speakers. Well John, it's all in a 
four-pole, double-throw (4PDT) 
switch, as seen in Fig. 3, When the 
switch is in one position, the local 
speaker/microphone is connected 
to the intercom's amplifier input 
and the remote is connected to the 
output. When the switch is in the 
other position, the connections 
are reversed and the remote 
speaker is an input device. R-E 



GENERATOR CIRCUITS 
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0.7 volts, the astable is enabled; but if it is 
biased below 0.7 volts by a current greater 
than 100 ji.A (by taking pin 4 to ground via 
a resistance les.s than 7 icilohms, for exam- 
ple) the astable is disabled and its output 
is grounded. Thus, in the Fig. 15 circuit, 
the astable can be turned on by applying a 
high or logic 1 signal to pin 4, or off by 
applying a low or logic signal to pin 4, 
The appropriate waveforms are shown in 
Fig. 15-b. 
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FIG. 16— ANOTHER WAY Of electronically gating 
the 555 circuit. Here the gate signal Is applied to 
a via 01, 



Rnally, to complete this month's look 
at squarewave generator circuits, Fig. 16-a 
shows how the 555 can be gated on and off 
via a transistor wired across main timing 
capacitor CI. Here, with zero gate drive 
applied, Q! is cut off and the astable is 
free to operate in the normal way, but 
when a high gate signal is applied, Ql is 
driven on and discharges CI, thus disab- 
ling the 555. Note that the output of that 
circuit is driven high when the 555 is 
disabled in this way (see Fig. 16-b). R-E 







"Nope— it still doesn't work. 



MARKET CENTER 



FOR SALE 



CABLE-TV SECRETS— the outlaw publication the 
cable companies tried lo bar. HBO. Movie Channel, 
Showtime, descrambiers, converters, etc. Sup- 
pliers list inciuded. Send S8.95 to CABLE FACTS, 
Box 711-R, Palaskala, OH 43062. 

RESISTORS WW&'/t!W5% Scents. 1%metal(iims, 
precision custom wirewounds, SI .00 refundabie to: 
JR INDUSTRIES, 5834-B SwanCfeek, Toledo, OH 
43614, 




WRfTE FOR 



^^McGEE'S 



SPEAKER & ELECTRONICS CATALOS 
1001 BARGAINS IN SPEAKERS 

Tsl.: 1 (»16) S42 5092 
1901 MCGEE STREET KANSAS CnY, MO. MIM 



FREE catalog featuring scanner accessories, car- 
rier.'subcarrier detectors, voice scramblers, unusual 
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA 
30520. 

DESCR AMBLERS for dovKnconverters, liigh gain. 
SendSI.OO. RB ELECTRONICS, PO Box 643, Ka- 
lamazoo, Ml 49005. 

THE Intelligence Library — Restricted technical In- 
formation & books on electronic surveillance, sur- 
veillance-device schematics, lock-picking, in- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures, MENTOR, (Dept. Z). 
135-53 No. Blvd., Flushing. NY 11354. 

CABLE-TV equipment, notch filters for "beeping" 
channels. Information S1.0O. GOLDCOAST, PO 
Box 63,'6025 RE, lulargate, FL 33063. 

RF oarts/Motoroia transistors. MRF454 $16.00, 
MRF4SS $12.00. Catalog available. HF PARTS ca, 
1320-4 Grand. San Marcos, CA 92069. (619) 744- 
0720. 

UP to $500.00 per month. Sell computer software in 
your home. Write to: COMPUTER SERVICES, PO 
Box 7748, Tucson, A7 B5725. 

RECONDITIONED test equipment. SI. 00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 

Nickel, San Pablo, CA 94606. 

POLICE code un scramblers, other scanner ac- 
cessories, telephone recording device, ONE, Inc., 
Rt. 7. Box 267, Hot Springs, AR 71901, (501) 
623-6027. 

NEW!... repair any TV... easy. Anyone can do it. 
Write, RESEARCH, RR No. 3. Box 601BR, Colvitle, 
WA 99114, 




a CaurasEpeediBdargunslorBBdouteMiar:— aper- 
cents^ of yoor true speed, or wttalevor apee^ you dfaJ in 

■ Activated tiy your Escod and mo3l other dSTecicvj^ 

■ Espedatly eftecttve against irstafit-ori radar 

• OperaiBs on t»th X and K bands (not FCC accrc. e J i 

■ MONEY-BACK GUARANTEE, rf not satisfied 
WARNING. The device described in this literature Is not 
legal for use against police radar. 

COFTiplatv literature & plans package, send SI 4.95 to: 

Philips Instrument Design Co. Inc. 

3S13 S.W, Barbur, Blvd. #10SS, Ponland, OR. 97219 
VISA and M/C order line; (503) 626-S7S4 



PCB and TOKO coifs for TV project in February, 
1984 article only SI 7,00. JIM RHODES, 1025 Ran- 
some Lane, Kingsport, TN 37660. 

CONNECTORS — audio, co-axial, aviation, comput- 
er, industrial, and many other types. Send $2.00 for 
complete price list and ordering information. 
Largest inventory in country. CONNECTOR TECH- 
NOLOGY INC., 5 A Veronica Ave.. Somerset, NJ 
06673. 

WHOLESALE F-59 cable connector $80,00/1000, 
Free MATV catalog SASE, (212) 897-0509. D&WR, 
68-12 110 St., Flushing, NY 11375. 

CHANNEL 3— 60dB notch filter 63.5MH2, $32,00, 
CROSLEY, Dept. 763, Box 840. Champlain, tMY 
12919. 

LATEST bug -detection equipment for home or of- 
fice. Literature. $1.00. CLIFTON. Box 220-X, tvtiami. 

FL 33168, 

CABLE-TV converters and descrambfera. Low 

prices, dealers wanted. Send S5.00 for catalog. R & 
M DISTRIBUTORS, Box 266-1, Boston. MA 02190, 
(617) S71-5836 

TUBES new and used transmitting and receiving, 
test equip., vacuum capacitors and relays. J. 
HEIMAN. PO Box 2392, Northridge. CA 91323, 

WANTED: Old RCA, Cunningham, Western Elec- 
tric tubes, amplifier, speakers. Mcintosh. H^arantz, 
Tannoy, Altec, JBL. (713) 728-4343, MAURY 
CORB, 11122 Atwell. Houston. TX 77096. 



CABLE-televlsion facts and secrets. Now you 

can get the informative put>iication that CATV com- 
panies have been unsuccessfully trying to get 
banned for 15 years. Movie Channel. HBO, and 
Showtime converters, etc Send $8.75 to: CABFAX, 
PO. Box 091196, Bex ley OH 43209. 

TUBES, new, unused. Send seli-adcfressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2. I^Hwaukee, Wl 53201. 

TROUBLESHOOT faster using circuit scanners"". 
Diagnose easily by non-technical comparison of de- 
layed waveform checks active and passive compo- 
nents, assists in locating leaky semiconductors. 
Two models available, OS 200 stand alone unit with 
waveform storage $150.00. CS 100 interfaces witti 
oscilliscope $89.00, user manual only S5.00. Send 
check or money order to; PEAKE ENTERPRISES. 
PO Box 2566, Culver City CA 90231. 



NEW amazing projector kit. Engineer designed. Get 
comparable reception to commercial projector cost- 
ing $2500.00 or mote. Only $24.50 (tor portal^le 
television only). QUEEN ENTERPRISES, Box 159, 
Toronto. Ontario M6M 4Z2, 

CONVERTERS all types for all systems. Lowest 
prices anywhere, quantity discounts, dealer inquir- 
ies accepted. Send $1.00 for catalog, PQ VIDEO 
CORP. PO Box 296, Latham, NY 12110. (518) 
274-6593. 
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36 CHAHH^ REMOTE CATV CONVERTER 

Ho* fCif can c>1Jr^^ HODFL 

CMntifll Cir rin«(ijn« CHattf 

ytrnt TV ME Oy r*n»o.|* 'L ^^- 

MAltQl ue (630 IL r**r. • **" f^^^ 

THI UMI r*OM*w trifri HCHOTE OOHTIKH. / 

Mil 2-13 ctuK nn*3 t, iu 



''■ ["■rrj:.-TJi .69.95. 



SJ3^^_ 



■-^ 



7ELEPHDHE LINf AHALT^R 
Mfidll 104Z 

FMt mnu tu*i MinA* V ^u^h |in« 
check) NO ciKnu I poii«r rtcuit^d 
lirMtei piEHwi* tD IfltrfrttyM lyrm 
& taWpTKit^ THti i^trvifl i^iliHD 
r«WHir ii4Ulll!4n lid Mr* Iv^ 
E«Ai C-4t «rii 



•ie.9S ... 



MhM IDtS TELEIWONE 

raoBtJsr If STa 



■329.95 _ 




GEN. IHSTRUHENT Li:i:SI 
Si CHAN. MTV COHVEDTEIl 

« ^^ ; J l . i i l lir ]*Mi tai tp" 



*99.a5 «fi4.0d 



1H40DI DI0OE& 

1^ For H.OQi lOQ rprtSQO 



SURPLUS "^^^-A 
SVIVANIA " ^^ " 
VHF WftACTQR TUHEflS 

&«nc chjnnalii Hoolkup dili 

>I^lL;l9«l 

WtfJLf THf If LAJTf 
M3.95 H. 



popifun \z CHIPS 



LMtSmUf 
UC-1JK 

MClXI ! V4«1l'<l>rEVlAaC 
MCl^l ' AmtallAnp 

t^-141 Outf bmp Op Apv 

MC-lrtW* I 
LHItH , 



m 




Stmt\4 Htw 
HttichI HlCjti] MTT ERIE^ 

taHtrlM TIMM llMKN UlWr 



3 rw '3.69 
2 f« '5.C9 



WMHL SULDEmN El IRONS 



|tf4trtrtttktl*0B % 



I>rte3 tr £■!■ 1X1111 

■39.95., 



PBUJECT 
SDXES 



i]^~0 4<lt< ft wnoHbikt uvnt- 

rum UWwpvd chUW IIIW ■ 
IV^H-rClinuto 

'12.50.., 

4 Of n»r« *1 9S aa 

!?■*!<«;.' •14.95«: 



9ho»e.5i.*renn6 




-Sf^r- R.F. ELECTRONICS 

800-854-4655 _■*■■•_ •■'•'T "T**""^** 

ouisiDEC*Lironw* . 
714-635-5090 <-i j 

msiOE clLirOnni* ^^j.^ OHDERB SKtPPEO WirHIN W HOtlBS - NO MINIMUM OKDER 

*LL PHEPilD OflDEHS J LBS OR LESS MUSI INCLUDE t! » SHIPPING I HAHOIINO - SHIPPED S4ME DAY RECEIVED 
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"n99/4A. Explore abandoned spaceship, an exciting 
te>rt styie adventure. Cassette and listing S10.00 
postpaid or write for info: J-TECH, Box 1573. Santa 
Barbara, CA 93102. 

CABLE-TV manual: How to turn on cable-TV, con- 
verters and descramblers for all programmable and 
addressable systems. Send $10.00, cash or money 
order to MODERN TECHNOLOGIES, PO Box 419- 
A1. Boston, MA 02186. 

BRADFORD parts 50% off— "JOE", THOY TV 
PARTS, 76 Second Ave., Troy, NY 12180 

TI-99/4A owners. Get your free catalog of new. ex- 
citing, low cost software. DYNA, Box 690, 
HIcksville, NY 11801. 

FREE Pay-TV reception. "How-To" book. HBO, 
Showtime, Cinemax. $4.95. DIPTHONICS. Box 80 
(RD, Lake Hiawatha, NJ 07034. 



NEW computer hardware software debuaging tool. 
Memory activity monitor saves time with Sinclair, 
Commodore & more. SASE brings complete infor- 
mation, SYNCHRONICITY RESEARCH, PO Box 
153, Tonkawa. OK 74653. 

TOP-quallty imported, domestic kits, surplus, dis- 
count electronics, computer componets. f^ree cata- 
log. TEKTHASCNIX. 175 Fifth Ave,. Suite 3194. 
N.Y., NY 10010, 

SATELLITE descramblers — Late night movies 
send S5,00 for catalog. MODERN TECHNOLOGY. 

Box 419, Boston. MA 02186. (617) 871-5838. 



ELECTRONIC surveillance : Amazing report reveals 
secret techniques S15.00. Catalog $3.00. A.T.I, S,. 

61 Gatchell, Buffalo, NY 14212. 



i 




I Active 



\ 



\ 



r 



sea ^f B — PiBHSair: T. V\ '^ 
^904 Man Order Catalog 



The One Stop Electronic Shop! 

Call Toll FREE 1-800-343-0874 

In the United States: 



Mail Orders 

P.O. Box 8000 

Westborough, Mass. 

01581 

(Mass) (617) 366-0500 

In Canada: 



Boston 

133 Flanders Road 
Westborough, Mass. 
01581 
(617)366-9684 



Seattle 

13107 Northup Way 
Bellevue, Wash. 
98004 « 

(206) 881-8191 



Toronto 

14 Carlton Street 
Toronto, Ontario 
MSB 1K5 
(416) 977-7692 

Calgary 

, . 3220-5th Ave. N.E. 

■ Ottawa, Ontario Bay 2 

■ K1Z 6A6 Calgary, Alberta 
I (613) 728-7900 T2A 5N1 

■ (403) 235-5300 

■ Visit your nearest Active store, call. 



Montreal 

5651 Rue Ferrier 
Montreal, Quebec 
H4P 1N1 
(514) 731-7441 

Ottawa 

1023 Merivale Road 
Ottawa, Ontario 
K1Z6A6 
(613) 728-7900 



Downsview 

86 St. Regis Cr. N. 
Downs view, Ontario 
M3J 1Y8 
(416) 630-0400 
Vancouver 
3070 Krngsway 
Vancouver, B.C. 
VSR 5J7 

(604) 438-3321 

write or circle 
Active's new catalog. 



IMPROVE TV RECEPTION 

UHFA^HF.'FM signals will come alive with this re- 
markable 24dB amplifier Not a kit, Ijut a 
preassembled amplifier that features indoor rrount- 
ing. integrated circuit design, low noise figure and 
tremendous gain to really pull in those weak TV 
stations. Price $39.95. Include this ad with your 
prepaid order and receive a TV stereo simulator 
absolutely free. Great for concerts, movies and 
even adapts to VCRs. Mnryland residents Include 
5%. HOWARD RESEARCH AND DESIGN, Box 
204, Ellicotl City, MD 21043, (301) 465-8t16. 



DESCRAMBLERS-CABLE-UHF- 
TVRO 

"SINE WAVE" TV d esc rambler, video and sound in 
TV or VCR, Complete kit and instruction manual 
ready to go S114.95 plus $6.10 S & H. ■'Fme flyer 
Information." CABLE SEARCHER. P.O. Box 102, 
Carle Place Station, NY 11614. 



EDUCATION & INSTRUCTION 

EARN your university degree through evaluation 
assessment, of existing education, experience, 
achievements. Call, (S14) 863-1791. or write, AS- 
SES5MENT, Box 13130R, Columbus, OH 43213. 

F.C.C, General Radiotelephone license. Home 
study. Fast, Irtexpensive! "Free" details. COM- 
MAND, D-91. Box 2223, San Francisco, CA 94126. 

BASIC gate relationships building blocks of com- 
puters and electronic control circuits. 2 hr VHS vid- 
eo tape S47.98 plus $3.75 for S and H, send check 
ormoneyordertolNTREPlOTECINC.,POBox175. 

Fountain Green, UT 84632. 



LEARN HOW TO USE A COMPUTER 

Tr^in at home Jn spare time! No previous 
experi6[tC6 n^ed^ed! hJowyouctin leam 
ii all! Compuler program mi n 3 
computer applications, . computer 
games .everything you ever wanted 
to know aboul compuler operations. 
Use hundreds ol programs already 
available or write your own. , .budget- 
mg, real esEate, bookkeeping, ex- 
penses, investmenls, interest, taxes. 
shopping ^ists, vacation planning, ad- 
dresses, phone numbera. , .even foreign 
languages and graphics. Experts 
explain everyihing in easy-to-under- 
£tand language with step^by-step 
directions. Computer mclucfed with 
your training., pfugs into your TV, 
Ser>d for free facts! ^''■■' 




1125 1 CO MPUTEI^ TRAtNmG,D«pt,agCB4 

'il^iiU'^J Scran ion. Penr^sylvama 16515 



I 
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MORSE code keeping you from tiam radio? Interna- 
tional Morse Code trainer (or your 64 cornputer, 
AC3L SOFTWARE, Box 7, New Derry, PA 15671. 
Tape or disttette S14.95. 

REPAIR any solid state amp or receiver with just 
your VOM, No experience necessary Average re- 
pair time one hour. Mike's Monster Method on VHS 
T120 or BETA 50C. Send $39.95 shipping S3.50 to 
MKW ELECTRONICS, 12345 Lake City Way N.E., 
Suite 115.. Seattle, WA 931 £S. 

UNIVERSITY offers state authorized degree pro- 
grams in Business or Computer Management. Lovi; 
tuition. No class attendance. Write, including phone, 
for brochure: UNIVERSITY OF SANTA lifONICA. 
5161 Venice Blvd.. Los Angeles, CA 90019, 
Call: [2 13) 933-4200. 



ATTENTION 
ELECTRONIC TECHNICIANS 



Highly Ettectifve Home Study BSEE Degree Pro- 
grom lor Enperlenced Electiortlc Technicicms 
Our New Adva need Placemen) Program g ror^ts 
Credit tor previous Schooling 4 p/oJessionol Ex- 
perience.. Advonce F^opJdlyl Our JOIhYearl 
FREE DESCRIPTIVE LITIJWTUREI 

Cook's tnstltule ot Electronics Engineering 

P O BOX 20345, MCKSON. MS 39209 
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AIA^VNCEDI 

COMPUTER 
RODUCTS 




MICROPROCESSORS 



RAM UP-GRADES 

64KDRAM (4164-200nS) 

9 pes for '50"° 

16KD-RAM (4116-200nS) 

8 pes for «1 2^^ 



H^Tj 


t'jM 
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STJS 
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TM. 


8039 
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20H 


Kr» 


UH 
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MiA 


KAD 
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£K»1 


■«■» 
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UU 
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Zfxa 
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UJH 


»dS3A? 
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P*38« 


t9K 


2TM 
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29M 
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I9H 
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Mtr 
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(K49 
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IMLA 


S50 








rM71 


3?*S 
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REPEAT OF SELL-OUT 

58 Key Ihiencoded Keyboard 




ea. 



Thi$: It A rnw 5S luiY iBumieui KDyboord 
Tianuractunidbyamii^nMnulBclurer 14 1^ 
(•Tcodfld *im Si^T ifsy* untrtachwl \o any 
PC tearfl. Solid mohd^Kf plistK bus msd- 
xunra 11 ■ X 4" 



Unencoded 
Key Pad 

15 kvy KoypM wUh 
l-IQkayiflTKltDb.ra- 
iLim, M. f;l and (1 



% 



UV "EPROM" 

ERASER 

Model 
DE-4 

'89« 




MDdsl S-S2T 



S32S.0O 



CORCOM FILTER 

■^ , . Popular 

^■4P CORCOM 
^■^^ Filler 

^^ Bampa "l" 

CcflipalWe Lifw Cwd A4« S3.H 



SWITCHER 
SPECIAL 

by ASTEC 

Ongimiltv designed foe Iha Applo II 

+ 5 (f 4.0A 

- 5 fir .25A 
-l^i'i 2.5A 
- 1? IT ,3aA. 



STEPPER MOTOR 

Oi>Bri]di by ipplyi^ 
laVDCInortffdirKtW 
and Ihsn fflVBrnlng 
pOlAiily (Or aQvarv 
wavB) Utfl'B 12V0C. 
,'J3S'^ ClMi! Who RornCion, 
" -■ ' Raiad 3 RPM at J 
PPSminaS -deaffl* 

ACP Price 3 

10forS34&5 



U2-i SnZ $+;5 37frlJK ST7S 

3» J7J;.;m 8H JJW-MC 1450 

3K itiOM tTi taiw, 41 H 

7» ST33A? t3W UOIAO 14 SO 




STATIC RAMS 



E101 S2 7£ 2147 £4 7S SSl£ $U.D5 

21DE-1 ffS ££iie-£CO 4 95' Bn^4 4 95 

2HKL'* 129 20t6t50 5 9S CH6-2 8 75 

2102L^£ MS £0t6-T0a 6.95 en€LP-4£.E» 

Sin 27a 40444 39^ G116LP2 1Q95 

2112 2 59 +M4'2 6 50 20132 32 M 

2114 149 4118 0.50 HM6264 <r SC 

2n4L-2 I ftg 5ST4 3 50 3157 995 



DYMAM C RAMS 



RS232 
SIGNAL TESTER 



^ 



COEX RS332 
LINE TESTER 
(71 LED Brr^'^SDni 



m,*osy fies 4ii6-»o 

IJfD4ll3 S.A^ 4l&f-2«i 

UPD41] 4 95 4164-150 

MM52aO 295 H^fiCffi 

MM523Q 1.44 TMSilS^-lS 

1.49 *125B 



Si 44 
595 
6 75 
850 
850 
73.95 

WE STOCK HOST OBSOLETE RAMS. 
CAU FOR YOUR HARD TO FIND PARTS. 



8000 SUPPORT 



Onfy 



'24*= 



OtMr Slyles Afut Available 



CONNECTORS 



DBS£P (RS232I $2.95 

QB2&S FoniBlB 3.SS 

Hood 1.49 

S#l wlUl Ho«l, Sfll« 6,» 

Z5 50ST, Appto 3.95 

&50WW. Appir 4.M 

31 G£$T. IQM 4.35 

3!.-62WW.[BW 5.4S 

50 1WWW, SnlOOCtmrnfctor 4.H 

&S 1 M S T. S-l 00 CwifVKtor 3.95 

45 SU75 aari $34.9$ 

■fi4B 17 50 7320 89 50 

fl847 11. SO COM5027 17.95 

IC46SG6SP 15.75 CQM5D37 22.C0 

MCt373 5 75 S350 39.K 

TMS9918 39.96 6545 21.50 



B356 
B202 
S203 
8205 
8212 
0214 
Q214S 
S224 

e2» 
32za 

B237 

S237-5 



SS95 
5-95 
^.50 
3fi'U 
325 
195 
450 
1.95 
22C 

2 75 

3 $5 
1»50 
21 .SO 



B23g 
6243 
S2S0 

fi2S1 

9251 A 

8253 

a2S3-B 

fl25S 

S255A 

8217 

8257-5 

8259 



S4.75 
530 
1050 

ses 

355 
850 
94S 
595 
995 

rss 

935 
7 25 



B2S9-S ^7 SO 



S271 

S272 

^7S 

8279 

8279-S 

S2B2 

8283 

82N 

82ee 

82fl7 
52Se 
82&3 



$7495 
37 50 
34 45 
8 45 
995 
745 
745 
735 
745 
745 
2495 
48 50 



7eH05K 

7Sh*[»6 

7BM.G 

LMTOBAH 

LPrfaOOH 

LM.30ICN 

Lrjt3(>4IH 

LM305H 

LM»8H 

LMW7CH 

LW30SCN 

LhOOSK 

LM31E9Clh| 

LMJIID'CN 

LM312H 

LM31 7T 

i.M3ieCri 

LMSIOM'H 

LM320K-XX- 

LM320T'XK" 

LM32QH-XX' 

Lhlh23K 

LM324h 

LM337K 

LM33SK 

1JM339M 

LW340K.XX' 

iM3«T'!0<' 

li.(34l3H-XX- 

LIJI344H 

lM34eN 

LM3S0K 

tW35flCN 

IW300N 

1J4372H 

LM375N 

UM77N 

lM3&0Cr^ N 

1>f13B1N 

LM3e3T 

tM3B0N 

LM3a7N 

IM390N 

NE631VT 

WE5S5V 

NksSSN 

NE5fi1T 

NESB5MH 

NE5C7V.H 

NES92H 

LM7D2H 

1.M703HH 

LM71QN'H 

LM71irlH 

LW715N 

LW723N H 

LM733ri'H 

tM739N 

UM7<1CHH 

LM741CN-14 

LM747H H 

U174fiH'H 

tM750CN 

!J^1310N 

MC1330 

MCt350 

M0l35e 



1.75 
1 70 
140 
15S 
1 35 
139 
125 
4.45 



1.75 
125 

i2i 



149 
195 
3,75 
2 75 

1.79 
9 95 

12& 
140 



2.» 
190 
105 

1 95 
175 



LMt414N 
Lhl145KN» 

Pv)C14flaN 
h4C1>tfiSM 
LMt49«M 
LUt5»N 
LhtT8^N 
LM 1850N 
LWtsaSN 
t.M2l 1 IN 
LMMOOW 
LM2^1N 
LM2917W 
a«013T 
CA3Q18T 
CA3IK1T 
CA30a3T 
CA303ST 

OMaaeT 

CA3040N 

LU30Uld 
CA3059N 
CAXKKWJ 
C;A3a62N 
LM3085M 
CA30KH 
CA3081N 
CA308ZN 
CA30e3*J 
CA30«M 
CA3089N 
CA3035U 
CA3Q97N 
CA3130T 
CA314DT 
CA314SN 
CA1180T 
CA3190N 
CA34iaH 
MC34f3N 

&&3524N 

CA3600N 

LM33DDM 

LM3905N 

LWJMBN 

LM3914H 

LM3gi5N 

LMSOISN 

RC4T31N 

RC4E3&N 

RC4t5tN 

nC4E04TK 

PC4t95irK 

ULHZOOI 

ULN2003 

SN75450H 

SM75451N 

SN764S2N 

SN7S4S3N 

5N75454N 

SN754B1N 

SN75d92N 

^75453N 

SN754MM 

TL494CN 

TfLJMCP 

11497 



3.75 
3.95 
3 75 
2 95 



540 
125 

1.^ 



6500 SUPPORT 
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19 


24fi 




24 




7412 


2* 
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1 24 
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1 19 
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■■M 


149 


7427 


?h 


7429 


.45 


1 64 


7430 
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7432 


29 




7«7 


2S 






29 




7439 


1.19 


3 49 






1 49 




.^9 


150 


7442 


.45 


1 19 
344 


7443 


95 


7444 


BS 


1 14 


7445 


fij 


135 


7446 


.74 


7447 


65 


1 44 


7448 


,^ 




7450 


10 


3 95 


7451 


.]4 


3 3& 




19 



5520 14 25 5532 S0.75 e545A 52850 

G522 8.75 6532A 1 1 75 8S61 ItSO 

5£^A ftSO aS4£ 21 » U51A 12.95 



6800 SUPPORT 



ESID $2.75 &3&4a $17 95 6gB50 

68Q10 8,75 U43 31.50 G852 

8820 4 25 6844 

5^21 3.75 8845 

58921 075 H845 

8824 12 SO eS47 

8840 12 50 88^ 



K.75 
550 
25.00 8860 7.7S 

14 75 8875 6 25 

17 50 C880 2 50 

1175 fi80Hl7 2245 
350 68483 1950 



Z-eO SUPPORT 



ZHACrC 4 75 ZHADAnr iO.« l»(iS>D.1 1iW 

ZSCFv;} 39^ ZtSU^Q MM Z«!]K«0? »« 

ZB0AP1D '75 ZBASIDO t2.» Z»S09 1**a 

Z80ei*tO liSQ aaSiOr m 50 2«A&Og ipM 



74S00 S 


39 


74S124 


5:359 


74S02 


.43 


74S1M 


54 


74S03 


45 


74S13< 


M 


74S04 


44 


74S135 


1 IS 


74S05 


is 


74S138 


159 


74S0a 


49 


74St38 


199 


74300 


44 


743139 


129 


74SJ0 


42 


74S140 


.73 


74S11 


.42 


745151 


123 


74S15 


4? 


74S153 


129 


74S20 


.42 


745157 


1 29 


74S22 


42 


74S153 


129 


74S30 


4P 


74S160 


2.79 


74S32 


44 


74S174 


1.4S 


74838 


(.19 


74$t75 


149 


74S40 


49 


74SieS 


289 


74S51 


42 


74S144 


1 BS 


T4S64 


48 


74S195 


1.59 


74565 


46 


74S19S 


les 


74S74 


99 


74S240 


275 


74SBEI 


.72 


745341 


2 75 


74S!J£ 


.72 


743242 


2.9$ 


74S113 


7? 


745243 


2^a 


74S114 


.72 







74S244 SaOO 

74S25S l.aS 

743253 1.35 

745257 1.24 

745258 1.29 
743260 75 
74S2ftO 2.74 
745287 2-99 
743288 2 55 

745373 3 lO 

745374 3 to 
74^87 
743471 
745*72 
74^473 
743474 945 
745475 995 
74S570 5 75 
743571 5.75 
745572 8 45 
743573 595 
743440 240 
745941 



275 
7.45 
735 
7 95 



?5 




7454 
74S4 
74flO 
7470 

7472 
T473 
7474 



74L300 5 £8 

741.50 1 25 

741502 £5 

74LS03 25 

74LS04 69 

74L$05 25 

74LSC8 25 

74LSOg ±5 

74LS10 25 

74LS11 30 

74LS12 33 

741513 39 

74LS14 .59 

74LS(5 33 

74L520 2& 

741S2I 29 

74LS22 

74L525 

74LS27 

74LSS8 

741S30 

74L332 

74LS33 

74L537 

74LSa 

74L54CI 

74LS42 

74LS47 

74L54B 

74tS51 

741S54 

74LSSS 

74LS73 

74LS74 

74LS75 

741575 

741578 

744.563 

T4LSfl5 

74LS6S 

74LSM 

74L532 

741.SW 

74iS95 

74i.sae 

744^107 
74LS100 
74LS112 



4000 

4001 

4age 

4000 

4007 
4008 
4009 
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.34 
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35 
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35 
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1.34 
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1 75 


7-ilDO 


290 


74182 
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CIRCLE 80 ON FREE INFORMATION CARD 



HIGH QUALITY ^75dB GAIN 



MICROWAVE 
TV SYSTEM 

Variblefrom 1.9 to 2.5 GHz 
The latest advance 

in microwave 

technology with a 

SNOW-FREE 

PICTURE. 

Two Models to choose from. 
Both Models Include: 

• 20" Parabolic Dish 

• Pre-assemblad Probe 
with Down Converter 

• Power Supply and Coax Switch 

• 60' of RG-59/U Coax with Connector 

• Transformer lor 75 to 300 Ohms 

• All Mounting Hardware for Fast and 
Easy Installation 




20" Fiberglass Dtsh 
Up to 55dB Gain 

Special 



$9095 



20" Aluminum Dish 
Up to S5dB Gain 

Low Priced 



$gg95 



Ada 10% (or Focgigin CWCJgfE or U.S- Paicgi Pqst 



HLgh Osin Yagi Anlenna vfrih Down Cwivenor and $Q Q95 
F*owof Supply. Comj^Ble Syslem, Ready to Use. W V 



S&nd 12.00 for Catalog. RofundaWo wilh (irsl purchase 
■^^^ AvfliE^tile Itiru Majl and Pr^Hic Orders Cvily 
T55^ ;o°»d™o3rttorCOD.CAnesadd&"/^?-Tax. 
^Ulili Send uas^i'Qfs Check or Money Oft^r )o: 
4P«fS0rial Oiockx, Allow 2-i Mtrakn Id clomrl 



PROFESSIONAL VIDEO, Inc. 

4370 Hollywood Blvd., Hollywood, Calff. 90027 
For C.0.0. Orders Call (213) 219-0227 



CIRCLE 21 ON FREE INFORMATION CARD 

ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception 
50 KHz to 30 MHz. 



New MFJ-I0Z4 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 

Gives sxctllent reception of 50 KHz 

to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL. 
MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
In. whip. 50 foot coax. 20 d 8 attenuator 
prevents receiver overload. Sv^itch be- 
tween two receivers. Select auxiliary or 
.active antenna. Gain control. "ON" 
'LED. Remote unit, 3x2x4 in. Control, 
2Sx2x5 in. 12 VDC or 110 VAC witil 
optional adapter, 
MFJ-1312, $9.95. 

95 





129 



Order fram MFJ and trv it. If not delighted, 
return wittiln 30 days for refund (less shipping). 
One year unconmtlonal guarantee. 
Order today. Call TOLL FREE 800-647-1800. 

Ctiarge^VISA, M,C. Or mail check, money order. 
Wdte for. free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 In Miss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

KflCf I ENTERPRISES, 
lYI^^ INCORPORATED 

^Box 494, Mississippi State, MS 39762 y 

CIRCLE 66 ON FREE INFORMATION CARD 



BUSINESS OPPORTUNITIES 

VIDEO game repair business. Start your own. infor- 
mation/parts list S5.00, BEST ELECTRONICS, 
4440 Sheena, Phoenix, AZ 8S032. 

64K 6502/ZeO dual processor computer 
USS420.00. Hundreds Apple-compatible softwares. 
Details US$1.00. RELIANT, PO Box 33610, 
Sheungwan, Hongkong, 

BUY direct Irom Taiwan/Hong Kong. Details $1.00. 
Relundable. TONY COLUCCI, 56 Central Blvd., 
Merrick, NY 11566, 

DEALERS: Sell solderiess breadboards tC DIP 
sockets. Very competitive prices. LtCATEK, 26051 
Vermont Ave. 203C, Harbor City, CA 90710, (213) 
539-8997 ■ 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness— ytithout investment. Write; BUSINESSES, 
92-R, Brighton 11lh, Bfookiyn. NY 11235. 

MAKE money by the minute around ttie clock for 
doing B hours a week from home. Grows to a life- 
time income. Totally new ultra modern project unlike 
anything before. Still ground floor. No experience or 
education requirement. 3,000 people already doing 
division of major U.S. corporation. For details write: 
MULTIMARKETING, 225 S,W. Walnut, Oept. No.1, 
Dallas, OR 97336. 

PROJECTION TV... Make SSI's assembling proj- 
ectors... Easy... Results comparable to $2,500.00 
projectors, ..Your total cost less ttian $20.00... 
Plans, 8" lens & dealer's information $17,50,.. Illus- 
trated information free,., MACROCOMA GAX, 
Washington Crossing, PA 18977. Creditcard orders 
24 hours (215) 736-2380. 



ELECTRONIC 
ASSEMBLY' BUSINESS 



Starl home, spare time. Invesimerl knowiedge or 
experience unnecessary BIG DEMAND assem- 
bling eleclioric devices. Sales nanUied by proles- 
sionals. Unusual business opporiunily. 

FREE: Complete Illustrated lilerature 

BARTA. RE-O Box 213 

V^alnut Creek. Calif. 94B97 



PLANS & KITS 



PRINTED-circuit boards. Quick prototypes, pro- 
duction, design, refiow solder Send print or 
description for quote to KIT CIRCUITS, Box 235. 
Ciawson, Ml 48017. 

HI-FI speaker kits, auto speaker systems and 
speaker components from the world's finest man- 
ufacturers. For beginners and experts. Free liter- 
ature ASS SPEAKERS, Box 7462R, Denver, CO 
80207 (303) 399-8609. 

INCREASE radar detector effectiveness, or use 
without detector, distort true speed. Easily as- 
sembled, plans $10.95. APG ASSOCIATES, 6040A 
Six Forks Road, Suite 138, Raleigh, NO 27609, 



DESCRAMBLERS 

AMERICAN-CANADIAN 

Nfr,v Salellil^ Dsscrdrr.&icrs 

C-1B00 / Z«N1TH TYPE 

DescramCite "oyer iht air" ana 

"cable" sync suppressed active 

vidw tnvefsiort sigrtals 

^ Ready m go C-tCOO 379 IS 

1^- Complen Kil C-1000K . 174 » 




Primed Circuit & Manual 



24,95 



C-IOO/JERROLDTYPE 

Cable DescrsrDbler loi ii>baii<l galad 
suppressed syslems 

119 H 
54 9S 



Ready lo go 0-100 
Complete Kil C-100K 



SEND S! f on COMPLE7E INFORMA JIVi CATALOG TO 
Dfr£nW(«f WHAT TYPE YOO NBiO 



Buy 1 hit 
Get 2nd Kit 

It Vt pf Ice 



JtOEKGINEERING 

P,0, Box S099 

Falmoitth, Maine 114105 



Deatefs Wanted 

Sffecigi QuanUiy Pricing 
COD'S— OK 



All J & D IJrcKluct^ irt enf}if1HrM9. not coprtd M itt gmrininc 
9<l(tir1 &we stand t/^itm our prooucis Mhtre other) liii 10 



SERIAL and parallel printer interfaces Centronics, 
Selectric, Teletype, CULLINS, 917 Prestwick, Bed- 
tord, TX 76022. 

SPEECH synthesis PC board for SP0256-017. Mini- 
mum external parts, easy 30 minute construction, 
PCB and plans $7.50, JV CIRCUITS, 1209 Hunter 

CI., Addison, IL 60101, 

PROJECTION TV.,. Convert your TV to project 7 
foot picture,,, Results comparable to $2,500.00 proj- 
ectors„.Totai cost less than $30 .00... Plans and 8" 
Isns $19.95... Illustrated information free, MAC- 
ROCOMA-GA, Washington Crossing, PA 18977, 
Creditcard orders 24 hours, (215) 736-3979. 



(©EBSa] electronics 

ORGAN & PIANO KITS 




NEW!,,, repair any TV... easy. Anyone can do it. 
Write RESEARCH, RR No,3, Box 601 BR, Cdville, 
WA 99114. 

CABLE-TV converters; Jerrold. Hamlin, SB-3, 
AN-3, Mini-Code, Zenith & more. UHF converters: 
Deluxe II sinewave kits $95.00, gated pulse add/on 
$70.00. Complete units S195.00 with gated pulse 
S255.00. (Quantity discounts.) Repairs of ait con- 
verters & cable boxes. Send SA3E (54 cents 
postage) or call for info, 1 (312) 637-4408. HIGGINS 
ELECTRONICS, 6014 W, Nelson. Chicago, IL 
60634, 

QUALITY light chaser'color organ kits. Refundable 
$1.00 for flyer. DESIGN SPECIALTY, Box 1995, 

Huntington Beach, CA 92647. 

PCB and TOKO colls for TV project in February 
1984 article only $17.00. JIM RHODES, 1025 Ran- 
some Lane, Kingsport. TN 37660. 

SPEECH synthesizer — Unlimited vocabulary. 
Schematics and programs for Apple, VIC, Comm 
64, TRS SO, and Color Computer, SS.OO. Talking 
Clock for VIC, Comm 64, $3,00, All Radio Shack 
parts. MICROTALK, 39 Raymond St., Providence, 
Rl 32901. ^_^ 

20O electronics kits, projects, plans, send stamps 
lor list, MATCO ELECTRONICS Box 31 6R, Ca- 
dillac, Ml 49601, 

ZX81 joystick adaption plans $8,79, keyboard 
adaption plans $9.25, J. WILLIS, 4043H Harpers 
Road, VA Beach, VA 23454-5321, 



SCANNERS 



SCANNERS— discount prices Bearcat BC-100 
$279.99; Bearcat 210XL $214.99; Bearcat 300 
$335,99; Regency MX3000 S186.99; JlL SX100 
$138.99; JlL SX200 $269.99; Bearcat 20/20 
$275.99; Spectrum radar detector $214.99; plus 
$3.00 shipping Free discount catalog. Lowest 
prices anywhere on scanners, radar detectors, ma- 
rine radios, two-way accessories. SCANNER 
WORLD, 10-RE New Scotland, Albany, NY 12208 
(518)436-9606. 



RiBhK^ Ymoo-346-5 1 44 



ARIES • PLESSFV ■ fAOLDC • AAVIO * E "f > 

OBWACHlfie- L'-" --.-..- . 



NBmebritnd products from n^tha^tfr r^cQgmi^d manufacturers. ^'l^^)^^,£^^ .^^^^^^J^^l^ 
^t - CamputsrfZBO orffer preeassmg and mventoff confroi Ais ii4STAuME><rs*[>iQ« APPftODUtrra* Oi* 






SERViCE - CamputsrUBd i 
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SATELLITE TELEVISiON 

UNSCRAMBLE secret satellite channels watch all 
ttia good stuff. Plans SI 9. 95— kits $169,95— com- 
plete u n it sS395. 00— Details and order forms $3.00. 
SCRAMCO, B688 Royal Drive, Noblesville, IN 
46060. 

SATELLITE-TV receiver breakthroughl Build 
your own syslerrt and save! Instruction mar^- 
uals, schematics, circuit boards! Send stamped 
envelope: XANDI, Box 25647, Dept. 21 C, Tempe, 
AZ 85282. 

MULT) channel mlcrov^'ave antennas, highest 
quality, low prices dealers welcome D.T. compact 
$38.00, PT-1 $48.00. SR-1 $65.00. D.T. arid S69.00. 
PTS-33 $75.00, all units complete. DAISY TENNA, 
Box 42010, Phoenix. AZ 85080, (1-800) 874-9033. 

MOTORIZED satellite dish drives, gear motors, 
mounting bracket, control $99.95, Jack shafts 
$40.00. AC DC voltage, ISS. 4970 Apache, 
Pocateilo. ID 83204. 



CB EQUIPMENT 



PALOMAR/Pride electronics — exclusive repair fa- 
cility. Service — update — improvements on these 
and similaf equipment. PALOMAR-PRIDE RE- 
PAIR, 1320-4 Grand, San Marcos, CA 92069 (619) 
744-0720. 



gnMnmaaiMs 



ENJOY SATELLITE TV 

Save money with easy, guaranteed, 
do-it-youfself antenna plansV'kits. 
Etecironic knowledge not necessary. 
Send S1-0€ tor catalog or S6.95 for 
1984 ' Consumar Guide to SatetLlte 
Tetevision." 

eGFI-09 
Bdx 9108 
MiASOUla, MT 59607 




GRAPHIC EQUALiZERS, ETC. 

NOISE eliminators, expanders, pov^er niieters, 
others, Twelve-24 bands,'channel equalizers from 
$89.00 Kit see B-E 5-6-78. 2.'80. 3-4/81. Catalog: 
SSS, 856 R Lynnrose, Santa Rosa, CA 95404. (707) 
546-3895, 

SINE WAVE PATENT SECRETS 

INCLUDES patent, complete explanations of autho- 
rization and control, video signal correction, audio 
system, internal design. $20.00. SIGNAL Box 251 2- 
P. Culver City, CA 90231. 



Increase channels, range, privacy! Wespecialize 
in frequency expanders, speecfi processors. FM. 
converters, PLL & slider tricks, how-to books, 
plans, kits Expert mail-in repairs & conversions 
16-page catalog $2 



CBC INTERNATIONAL. P.O. BOX 31500RE, 
PHOENIX. AZ B5046 (602) 996-87DD 



NEWSLETTERS 

ELECTRONIC SYSTEMS NEWSLETTER is a 

monthly publication written especially for the elec- 
tronics hobby ist.'experimenter, Fascinating projects, 
new ideas, sources. Free details. AF PUBLISHING, 
Dept. R2. PO Box 524, So. Hadley, MA 01075. 

EPROM PROGRAMMERS 

EPROM, EEPROM, & microcontroller program- 
mers operate through your personal computer's 
RS-232 communications port. PC boards from 
$25.00: assembled $139.00 to $269.00; custom, 
software included for IBM. CP.'M, or Radio Shack 
computers. Free brochure. ROSS CUSTOM ELEC- 
TRONICS, 1307 Darlene. Suite A12, Boulder City, 
NV 89005. (702) 293-7426. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape, ieOO-or 
2400-feet on 7-inch reels, used once. Case of 40. 
$45.00. mvi y- 3600 feet and cassettes available. 
MasterCard/Visa. VALTECH ELECTRONICS, Box 
6-RE, Richboro, PA 18954 (215) 322-4866, 



ELECTRONICS, PHYSICS, 
PSYCHIC PHENOMENA 

PSYCHIC phenomena explained, learn to read 
minds, develop a photographic memory and mote 
No.1 $3,50, How U.F.O.s work, produces spiraling 
lines of electricity, artifical gravity No.2 $3.50, How 
to Transmute theElements, the secrets been 
around since 1899 No. 3 $4.00. Prophecies of 
Nostradamus over 80 prophecies, two showing the 
destruction of the MX., explains biblical, my- 
thological mysteries, best interpretations around, 
No .4 St 0,00, Many electronics kits, modulated door 
lock, ruby crystal laser, electronic t)ug devices, just a 
few. Free catalog, No COD, or charge cards. Add 
$2.00 postage, fiandiiro, MtKE REILLY, 3520 SE 
5th Ave., Cape Coral. FL 33904. 

WANTED 

INVENTIONS, ideas, new products vranted for pre- 
sentation to industry and exhibition at national 
technology exposition. Call I -8 00-528- 60 50. Ari- 
zona 1-800-352-0458. X831. 

OLD tubes: 2A3, 10s. 45s, 50s, 8Cs, 81 s, 211. 242, 
845, VT-52, VT-62. WESTERN ELECTRIC EQUIP- 
MENTS: (818) 576-2642. David. POB 832, M-Park, 

CA 91754 

CABLE TV 

DEALERS wanted: Channel. 2, 3, and 4 notch fil- 
ters. Money back guarantee. Send $15.00 for 

sample and quantity price list. Specify channel (s), 
LEE KURTZ, PO Box 291394, (5avie, FL 33329. 



INVENTORS! 



INVENTORS! IDEAS HAVE VALUE I Ever think of 
an idea, forget it, and see it later on the market? 
lutany people don't forget, act quickly, and ate re- 
warcled by American industry. Write down your ideal 
We otter free disclosure registration and initial con- 
sultation regarding your idea's potential value. Call 
orvifrite without delay for your free information pack- 
age. AMERICAN INVENTORS CORPORATION, 
82 Broad Street, Dept. BE, Westfield, MA 01086. 
(413) 568-3753. 
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NORTH AMERICAN SOAR corporation 

PEN-STYLE DIGITAL MULTIMETER 



MODEL 3100 
GREAT PRICE 




Hand Held LCD Display - Fast One Hand Operation 

SPECIFICATIONS: 

dtpiay: LCO 3Vjdi9ils mayimum rea<^ing of 1999'COnliniiity b^per builc-in 

Flange: Auto ranging 

Polarily: AulomaEic no indication lor PGisilive polanl/. minus sign tor negalive polarity 

dvArang* IntHciUon: MBS 1 or .1 indication 

Oala Hotd- r^ata hold in alt ranges with tiold swtlch on 

Lovf Satlxry IndlcaUon: S' mark displayed when batlarydropE below operating voleage 

5«mpilng' 2 Times/second 

Power Supply; SR-44 batlery [1 5SVI X2 

Power ConttiTi^tion: 5 5mW 

Si»: e'xIVi" LWH (less probe EtpsI includes 'rt" and 2' protMS 

Add $2.50 For Shipping 
STOCKING DISTRIBUTOR 



coas 



ELECTRONICS 
CORPORATION 

SEMICONDUCTOR PARTS AND PRODUCTS 



1043 N. STADEM DR. 
TEMPE, A2 65281 



(602) 967-6945 



Call or Write for FREE 
Semiconductor Parts & Products Catalog 



MICROWAVE TV ANTENNA SYSTEMS 



Freq. 2.1 to 2.6 GHz * 34 db Gain + 

COMPLETE SYSTEMS 
(as Pictured! 
Commercial 4D" 
Rod Style $ 99.95 
^ Parabolic 20" 
' - Dish Style S 79.95 

COMPONENTS 
Down Converters 
(both types) $ 34.95 
FIVE YEAR WARRANTY Power Supplies 

PARTS & LABOR (12V to 16V) $ 24.95 

Data Info (Plans) $ 9.95 



'"1^ 



CALL OR WRITE FOR 
KITS, PARTS. IN[}IUIDUAL 

COMPCNENTS 

M'e Repair AH Types Down 
Converters & Power Supplies 

Phillips-Tech 
Electronics 

P.O. 80X34772 
Phoenix, AZ 85067 
(602) 967-6972 
Special Quantity Pricinq 
Dealers Wanted 
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IT'S SMART TO BUILD WITH SHACr PARTS 

NO Minimum order! low Prices! No Mail order Delays! 




Power Transformers 

120 VAC Primaries 



Type 


Volls 


Current 


Cat, Uo. 


Each 


Mini 


6.3 


300 mA 


273-1384 


2.59 


Mini 


12.6 


300 mA 


273-1385 


279 


Mini 


25.2 


300 mA 


273-1386 


3.49 


Mini 


12.6 CT 


450 mA 


273-1365 


3,59 


Mini 


25.2 CT 


450 mA 


273-1366 


3.99 


Std. 


6,3 


1.2 A 


273-050 


3.79 


Std. 


126 CT 


1,2 A 


273-1505 


3.99 


Std. 


25.2 


1.2A 


273-1480 


4.39 


H-D 


12.6 CT 


3.0 A 


273-1511 


5.99 


H-D 


25.2 CT 


2,0 A 


273-1512 


6,29 


H-D 


18.0 CT 


2.0 A 


273-1515 


6.99 



Tantalum capacitors 



' 20% Tolerance 

' Standard IC Pin Spacing 




Ceramic Disc capacitors 



Low 
As 



39« 



Pkg. 
of 2 



t\^ 



For RF, bypass and coupling. Hi-Q. Moistureproof 
coating. 50 WVDC. 



PF 


ca.No. 


Pkt- 0( 2 


4.7 


272-120 


.39 


4? 


272-121 


.33 


100 


272-123 


.39 


220 


272-124 


.39 


470 


272-125 


.39 



HF 


C3I, No. 


Pko Dl2 


001 


272-126 


39 


,005 


272.130 


.39 


.01 


272-131 


.39 


,05 


272-134 


.49 


.1 


272-135 


.49 



Ultra-Compact 
SPST Reed Relays 



«|4g 

■ Each 



F=i! 



Approximately 1 " x ^hs". Pins for PC mounting. 
Contacts rated 1 amp at 125 VAC. Low-currenl 
coils. 

5 VDC Coil. 275-232 1.49 

.12 VDC Coil, 275-233 1 .49 



HF 


WVI3C 


Cat. No, 


Each 


0.1 


35 


272-1432 


.49 


0.47 


35 


272-1433 


.49 


1.0 


35 


272-1434 


.49 


2.2 


35 


272-1435 


.59 


10 


16 


272-1435 


.69 


22 


16 


272-1437 


.79 



Low-Profile Dip Sockets 

Quality non-wicking sockets for PC use. Low- 
resistance contacts. 



Type 


Cat. No. 


Price 


8-Pln 
14-Pln 
tS-Pfn 


276-1995 
276-1999 
276-1998 


2/39 
2/.89 
2/.89 




Type 


Cat. No. 


Each 


IB-Pin 
20-Pln 
24-Pin 
2&-Pin 
4CI-Pln 


276-1992 
276-1991 
276-1989 
276-1997 
276-1996 


-49 
.59 
.79 
.89 
.99 



Computer/Came Connectors 

Repair or make your own RS-232 cables and joy- 
stick extension cords and savel 



Type 


Positions 


Cat. No. 


Each 


10 Card Edge 
Card Edge Socket 


34 

44 


2761564 
2761551 


4.95 
2.99 


No-Solder Sub-D Male 
No-Solder Sub-D Fern. 


25 
25 


276-1559 
276-15^ 


4.99 
4.99 


Solder Sul)-D Male 
SoWer Sub-D Female 
Hood (or Atjove 


9 
9 
9 


276-1537 
276-1538 
276-1539 


1.99 
2.49 
1.99 


Solder Sub-D Male 
Solder Sub-D Female 
Hood for Above 


15 
15 
15 


276-1527 
276-1528 
276-1S29 


2.49 
3.49 
1,99 


Solder Sub-0 Male 
Solder Sub-D Female 
Hood for Above 


25 
25 
25 


2761547 
276-1548 
276-1549 


2.99 
3.99 
1.99 



Communications ics 



Type 


Cat. No. 


Each 


XR 2206 AFSK Generator 


276-2336 


5.95 


Xfl2211 Decoder/PLL 


276-2337 


5.95 


MC1330 Video Detector 


276-1757 


1.99 


MC1350IFAmpWithAGC 


276-1758 


1.99 


MC13S8/CA3065 FM Detector 


276-1759 


1.79 



V«-watt, 5% Resistors 



39^ 



Pkg. ot S 



Ohms 


Cal, No, 


10 


271-1301 


100 


271-1311 


150 


271-1312 


220 


271-1313 


270 


271-1314 


330 


271-131S 


470 


271-1317 


1k 


271-1321 


i.ek 


271-1324 


2.2k 


271-1325 


3.3k 


271-13Z8 


4.7k 


271-1330 


6.8k 


271-1333 



Ohms 


Cat. No. 


10k 


271-1336 


15k 


271-1337 


2Zk 


271-1339 


27k 


271-1340 


33t( 


271-1341 


47k 


271-1342 


esk 


271-1345 


100k 


271-1347 


220k 


271-1350 


470k 


271-1354 


1 meg 


271-1 35S 


10 meg 


271-1365 



Replacement 
Transistors 




Typ« 


Cat. No. 


Eacti 


2N1305 


PNP 


276-2007 


1.19 


MPS222A 


NPN 


276-2Q09 


.79 


PN24e4 


NPN 


276-2010 


,69 


MPS3904 


NPN 


276-2016 


,69 


TIP31 


NPN 


276-2017 


.99 


TIPSOSS 


NPN 


276-2020 


1.59 


MPS2907 


PNP 


276-2023 


,79 


MJE34 


PNP 


276-2027 


1.49 


aN3063 


NPN 


276-2030 


.99 


MPS3638 


PNP 


276-2032 


.79 


T1P120 


NPN 


276-2060 


1.29 


2N30S6 


NPN 


27&-2041 


1.99 


2N4401 


NPN 


276-2058 


.59 


MPSAOS 


NPN 


276-2059 


.59 


MPSA13 


NPN 


276-2060 


.59 


MPSA42 


NPN 


275-2061 


.69 


2SC946 


NPN 


276-Z051 


.78 


2SC1308 


NPN 


276-2055 


7.95 


2M3819 


N-FET 


276-2035 


.99 


MPF102 


N-FET 


276-2062 


.99 



4000-series 

CMOS IC5 

With Pin-Out and Specs 



^^ 



Type 


Cat. No, 


Each 


4001 


276-2401 


.99 


4011 


276-2411 


.99 


4013 


276-2413 


1.19 


4017 


276-2417 


1.49 


4049 


276-2449 


1.19 


4066 


276-2466 


1.19 



TTL Digital ics 

In Stock at Low Prices! 



Type 


Cat. No. 


Each 


7400 


276-1801 


.89 


7404 


276-1802 


.99 


7408 


276-1822 


1.29 


7447 


276-1805 


1.59 


7490 


276-1808 


1.09 



Operational Amplifiers 



Type 


Cat. No. 


Each 


741 


(Single) 


276-007 


.89 


MCI 458 


(Dual) 


276-038 


.99 


LM324 


(Quad) 


276-1711 


1.29 


TL082 


(Dual) 


276-1715 


1.89 


TL084 


(Quad) 


276-1714 


2.99 


LM3900 


(Quad) 


276-1713 


1.39 


UJI339 


(Quad) 


276-1712 


1.49 



( 



understanding Automation 

295 



Understanding Elec- 
tronic Control of Au- 
tomation Systems, 
This illustrated, 256- 
page book explains 
how electronics is be- 
ing applied to indus- 
trial automation to 
increase productivity. 
62-1387 2-95 




Getting started 
In Electronics 



voltage Regulator ics 



^49 



By Forrest 
Mlms III 



Teaches the basics of 
modern electronics 
with an emphasis on in- 
tegrated circuits. Easy- 
to-read text and 
diagrams. 128 pages. 
Already a "classic , 
276-5003 2.49 




Type 


Adjustable 


Cat. No. 


Each 


LM723 
LM317T 


to 40 VDC 

1.2 to 37 VDC 


276-1740 
276-1778 


,99 
2.79 



Type 


Fixed Output 


Cat. No. 


Each 


7805 


-fSVDC 


276-1770 


1.59 


7812 


-h 12 VDC 


276-1771 


1.59 


7815 


-H5VDC 


276-1772 


1.59 


7905 


-5 VDC 


276-1773 


1.59 


7912 


-12 VDC 


276-1774 


1.59 
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A DIVISION OF TANDY CORPORATION 



Radio /haek 

Prices apply al parEiclpaling Radio Shack stores and dealei^ 
CIRCLE 61 ON FREE INFORMATION CARD 



OVER 8800 LOCATIONS WORLDWIDE 





inf.y^iir 

PERSONALDEFENSEANDPROPEHTYPROTECTION 
UTILIZE SPACE AGE TECHNOLOGY. 

CAUTION THESE DEVICES CAN BE HAMRBOLS AND MAV SOON 

BE ILLEGAL 

POCKET PAIN FIELD GENERATOR — IPOSO 

Assembled (59,50 

IPGS Plans S7.00 IPQSK Kimans..., SM.50 

PHASOfl PAIN RELD CROWD CONTROLLER — PPF1 

Assembletl 525000 

PPF1 Plans $15.00 PPF1K..,.Ki[/PlaJis... $175.00 

BLASTER— Provkles a plasma discharge capable of pLrrKturJng 
a can 

BLS10 MsemWed $79 50 

BLS1.. ..Plans SIO.OO BLSIK. KiWlans.. ..S69.50 

SHOCKER/PARALYZING DEVICE - Very inlim Ida ling and 

SHGSO Assembled ..,.S99.50 

SHG6 Plans jlOOO SHG6 .Kit/Plans. $79.50 



1RUBY LASER HAY GUN - iniense visible red tieam burns aid 
welds harCesI o( metals MAY BE HAZARDOUS. 
RUB3AW Paris AvaHible lor Completing DeWoJrS.OO 
CARBON DIOXIDE BURNING. CUTTING LASER - Pro- 
3 drjcc-saconnnuousbeamofhighen^rgy MAY BE HAZARDOUS. 
LC5 All Parts Anilabit lor Complming Dev/ca .S15.00 
VISIBLE LASER LIGHT GUN - produces intense red beam (or 
sighling. spoiling, elc. Hard field compSete. 
LGU3 Plans S10 00 ^Kit A AssBmbltd Units Anllabhj 

IIR PULSED LASER RIFLE - Produces (5-30 wati infra-red 
pirlses 3(200-2000 per SEC 
LRG3 Alt Ptrtt i Dlotlm Aviltbia S10 00 
BEGINNERS LOW POWER VISIBLE LASER - ChPice d( 
red, ifellow, areen - provides an excelleni soorce olmonochromaiic 
liBhi. 
LHC2 . Plans $5.00 LHCZK.. . Kit $?9 50 



■ SNOOPERPHONE-AllowsusBflocallhispremisesandlislen 

^ ir3wltbou(phor(e ever ringing 

: SNPM AssBinbled $89.50 

SNP2 Plans $9.00 SKP2K PIsns/Kit.. .$59.50 

LONG RANGE WIRELESS MIKE - Uinlature rlevlce clearlir 

transmiEs welf over one mile. Super sensitive. powerTtrl 

MFTi Plans $7 00 MFT1K. .PUns^Kit S39.S0 

B WIRELESS TELEPHONE TRANSMITTER - Transmits l»th 
sides olplione conversation overone mile, shuts Pit automalrcally 
VWPM5.. .Plans . SS 00 VWPM5K...P1an5/Kil...$M.50 
TALK & TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE - Great (or nrnnitoring telcpfiooe use. 
TAT20 Assembled $24.50 
TATa Plans $5.00 TAT2K . PlansJKII $».50 



I 



Our plioneis open (or orders anylrme. Tecbntcians are av3ifable9-i( 
a.m. . Mon-Tburs Joi Idose neetdng assis(ance Drin(ofmation. Send 
JorJreecalalogotbLrndredsmQresimiiardevtces Sendcheck cash, 
MD, Visa, MC, COD lo: INFORMATION UNLIMITED 

OEPTR8.P0 Boi716 Ambersi H H 0303nel B03-6?3-^1730 
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QUALITY SPECIALS 



DELUXE 40 CHANNEL 
CABLE TV CONVERTER 

with FIna Tuning Dial 




* BHSWai TV tmntno Conilti >nd VCR 



$24.95 
BICYCLE COMPUTER 




A Duhbotixl lof your 

HandlAIr)* nuh« HKh CHUOtft 
liHlh kkyfeOWd anpLrt l^ipLiy* your 
■pHd. dtirv)C« t »lQr)n burnvd 
'P'l 2 «q n 4.CD lervwi ChufU 
dediy»Ufi4atdh iHJiti m. CeAvWii 
iMttl HAQ E*eKU(! 1 in tKlUHtl 

$49.95 
NEW DIGITAL SCALE 

Lab accuracy Stan 
everyday price 
.,.raada 1 gram or .1 ox. 




finrgp ffiE viBd WD>3(nl In Dt^KK or 'grimi. 
(CrEhdl^ dwlH^ . pCifitay* HhOW^ttf^f 
Cip»siiv rMfl' Qrjni»'70 en ".m 
lUlcn*!^ Lire ^rac pG^lAjff&^t^lchirl 

Best Vaiue $74.95 
POCKET MICROSCOPE 



USA If . 

griditil0rt«d fnf^ Eivfy d*t»CU h^rtf* tbi\n 




GOLDSMITH 



SCIENTIFIC 



$14.95 



CORPORATION 



72D E. Indusrrlsl Pahi Dr., Mnrrchsatei'. NH 03103 

PHONE OADf AS WELCOME r403^ K!*-KM 

FREE CATALOG OF NEW DEVICES 

SATtSFACTIOH FULLY OUARAffTEfJJ 



COMPUTER CORNER 



continued from page 89 



processor, a hex keyboard, and 
video output. It also has 2K of RAM 
and an audio-cassette interface. 
The unit has never been used and 
is still packed in its original box. 1 
suppose it might be good for 
learning about microprocessors or 
as a special controller for some 
project. But the 1802 is not exactly 
what you'd call a mainstream CPU. 

Also among my basement col- 
lection w/as a Heath kit ET-320, a 
6800-based microprocessor train- 
er. The unit w/orks fine and is out- 
standing for learning micro- 
processor operation and applica- 
tions. Heath still sells that unit, but 
I suspect that mine will reside in a 
cardboard box in my basement 
along with some of the other 
goodies that 1 hate to give up. 

)List recently, a pair of Tandon 
100-1 floppy-disk drives were add- 
ed to my basement junkbox. 
Those single-sided double-density 
160K byte drives came out of an 
IBM PC, which was purchased 
when that computer first became 
available late in 1981, Since most of 
the newer software for the PC uses 
double-sided drives, I was forced 
to upgrade to a couple of Control 
Data double-sided drives. Now 
the question is what to do with the 
Tandon units? They are probably 
worth a couple of hundred dollars 
apiece if purchased separately, but 
who wants single-sided drives 
when double-sided drives seem to 
be the most popular thing? 

Computer components 

Finally, we come to my compo- 
nent junkbox. Beside all the old 
TTL devices, a number of 256-bit 
bipolar RAM IC's, some 4K NMOS 
RAM IC's, a 1702A PROM, and 
some LED displays were found. 
Also in that junkbox were a couple 
of microprocessors that had been 
acquired somewhere along the 
way. One type was Intel's original 
8088 8-bit microprocessor and the 
other a Signetics 2650 8-bit micro- 
processor. 

So far, 1 haven't really decided 
what to do with all that stuff; most 
of it has been around for years, so 
there's no great rush to get rid of it. 
Perhaps some of it will be sold. 



particularly those items that may 
still be useful. Other items will re- 
main in the basement for old times 
sake, and then there may be a few 
items that will just be thrown away 
or cannibalized. 

In any case, most of the stuff is 
in pretty good shape and could be 
used for experimenting or learn- 
ing. Other than using it for experi- 
mental and learning applications, 
the best thing to do may be to give 
the stuff away to somebody who 
can use it. Anyway, the basement 
is straighter now — or at ieast some 
of it is! 

My next chore will be to sort 
through the old magazines: There 
must be every issue of every per- 
sonal computer and electronics 
magazine since the early '70's 
down there. Most of them should 
be thrown away, since they take up 
so much space. But I just can't 
bring myself to do that, because 
those magazines contain the his- 
tory of personal computings 
again, nostalgia! Anyway, going 
through all of those magazines is 
more than a week's project (es- 
pecially since I'll probably try to 
read every issue). I wonder if I'll 
ever get around to it. R-E 



NEW IDEAS 
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ic burglar-alarm type switch with 
normally open contacts (the type 
that's mounted recessed in the 
door frame). 

Relay RY1 is optional; it's used to 
turn on an outside lamp so that 
you can see the person that's at the 
door. 

Relay RY1 is a SPOT 12-volt coil 
relay with 125-volt, 3-amp contacts 
(if you wish, Radio-Shack sells a 
DPDT relay, 275-206, that is rated 
appropriately and can be used 
here; with that relay, one set of 
contacts is simply not used) and 
RY2 is a mini SPOT relay with a 6-9- 
volt coil and contacts rated at 1- 
amp at 125 volts (Radio Shack 275- 
004). To make RY2 operate prop- 
erly, itis necessary to strip off 4 or 5 
turns of wire from the coil tension 
spring to increase its tension. 
Transistor Q1 and diode D1 are 
general-purpose devices. The 
buzzer is a 2-20-volt piezo type 
(Radio Shack 273-060).— Fred 
jellison, jr. 
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WE HAVE QUALITY PARTS. DISCOUNT PRICES AND F^IST SHIPPING! 



TRANSFORMERS 




S.B VOLTS @ 790 MA 
eVOLTS@150HA 
12VCT@KKIMA 
t> V. @ 650 H* 
1SV0LTS@1AMP 
2J VOLTS l» !50 M* 
I4VCT(ai1 AMP 
«VCT@1.IAMP 



U.DO 

II. !5 
12.00 
S3.5D 
M.50 
S2.50 
14.50 
54. ED 



WALL 
TRANSFORMER 




ALL AH e Its VAC 
fLUa IN 



4 VDC @ 70 MA $:.00 

e VDC @ IMi MA IZ.iO 

e VCC @ 500 HA S5.09 

15 VAC @ 300 MA 53.00 

t6.5VAC@1CrVft 13 50 

(7VAC@S00MA 54.00 



COMPUTER POWER SUPPLY 

USEE ro POWf K A COWMOOORE 
COMPUrEB THIS EUPfLT DELIVCBS 
S0TM^VDC@5VAIAPPR0X 
1.2 AMPSIAND 9 WClg !> 4 V* 

tlO.EW EACK 



SPRING LEVER 
TERMINALS 

JSSA"'"" 

TERUmALS 

ONASTUnOT 

2 Irt- ■ 3 3/4- 

BAH El I IE PUI£ 

GREAt FOR SPEAKER ENCLOSURES 

DR POWER SUPPLIES 

$1.00 EACH 10 FOR 5900 



MULTI- 
SWITCHES 

3 STATION 
NOrHrfTERLOCKINQ 

3 - JPDT SWITCHES 
EACH OPERATES 
(NDEPENEENTLf 
■ BETWEEN 
MOUNTING CE^fTERS 
S1.75 EACH 

5 STATION 
IhflERLOCKING 

MADE BV AlPS 
3 ■ 2PDT AND 
2 6PDI 
SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY. 
3'. ■ BETWEEN 
MOUNTING CENTERS 
$2.S0 EACH 

S STATION 
NON-1 WTEHLOCKING 

SAME AS ABOVE EXCEPT 

EACH SVKITCH OPEHATES 

INDEPENDENTLY 

I2.$0 EACH 



2 CHANNEL LIGHT ORGAN 



EASILV HOOKS INTO STEREO SPEAKERS 

AND AiLOWS 1 10 VAC LIGHTS TO OANCE 
WITH MUSIC TWO SEPARATE lit) VAC 
OUTPUTS FOR HIGH AND LOW FREQUENCY 
AUDIO SIGNALS USE TWO ORGANS FOFl 
STEREO. 

SE.SD PER UNIT 

COLOR LIOHT STRING AVAI LAB LEtl.TSe* 




MIKE 
CONNECTOR 



7 CONDUCTOR 
RIBBON CABLE 




5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE. SAME AS 
SWITCHCRAFT 12CL5M 
t2.50 PER SET 



METER 

- 15 V.D.C. 

THIS 2-1/4" 
SQUARE METEfl 
MEASURES 
□-15 VDC 
14.50 EACH 




SUB-MINIATURE 

DTYPE 

CONNECTOR 



SOLDER TTPE SUB.WINIAIURE 
CONNECTORS USED FOR 

COMPUTER HOOK UPS 

DB- 15 PLUG S2.?5 

OB 1 5 SOCKET $4.00 

OB- 1 5 HOOD tl.50 

OB-26PLUG t2.75 

OB. !5 SOCKET S3. SO 

DB-25 HOOD tl.25 



"PARALLEL" 

PRINTER 
CONNECTOR 



SOLDER STYLt 
36 PIN MALE 
USED ON 
■PARALLEL- 
DATA CABLf 5 
J 5. SO EACH 




FREE! FREE! FREE! SEND FOR 



LINE CORDS 



.LARGER! 



SPECTRA-SIRIP fi£0 MARKER 
STRIP. 2a GA STRANDED WIRE 
JS.OOPEBBOLLdOOFT.) 



COMMUNICATION 
MICROPHONE 




NEW C.B STYLE MIKE WITH 
PUSHS.POT SWITCH 
S5.D0 EACH 



8 TRACK RECORD/PLAY TAPE DECK 




e TRACK RECORD WITH ALTTO STOP- NOT FULLY FUNC- 
TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR 
PROBLEMS. IDEAL FOR PARTS. EACH UNIT CONTAINS 
SWITCHES. LIGHTS. TAPE MOTOR. BELT. WHEELS 
PULLEYS. PRE AMPS, TAPE HEADS, ETC. 
•SPECIALPRICE' $4.0OEACH 

ID lor SJS.OO 



PUSHBUTTON 
POWER SWITCH 

'^^^^ 

DOliELE POLE POWER SWITCH 
RUSH ON. PUSH-OFF 
ll.OO EACH 



NEON W/ RESISTOR 



7 roi- 51.00 FROM 1M VOLT 



120V INDICATOR 



NEON INDICATOR. RATED 

130 V 1/3 W MOUNTS IN 

5'16" HOLE RED LENS 

75t EACH 

ID FOR 57 00 

100 FOR S65 00 



2K 10 TURN 

MULT |. TURN POT 
SPECTROL 
"MOD 534-71 6 1 
S5.00 EACH 



EDGE 
CONNECTORS 



ALL ARE 155" SPACING 

10 PIN EDGE 
CONNECTOR 

TRW -^o-ta-n-ia S2.00 each 

1S/3S GOLD 

SOLDER EYELET K.OO EACH 

22/44 TIN 

P.C. STYLE. NO MOUNTING EARS 
»1.5aEACH lOFOnSH.OO 

22/44 GOLD 

PC STYLE K.W EACH 

RC.STYL6 ,0FOH$1B.0O 

28/56 GOLD 

28/56 GOLD PLATED CONTACTS 
1 56 CO NTACI SPACING 
S2.50EACH 1OFORS22.O0 



SWITCHES 

MINI-PUSH BUTTON 

S PS T MOMENTARY 
NORMALLY OPEN 
1'4" BUSHING 

35t£ACH 
10 FOR S3.25 
100 FOR $30.00 
SPECIFY COLOR 

RED, BLACK. WHITE. 
SREEN, YELLOW 



SOLID STATE 
BUZZER 




STAR Hswa-oei 

6 VDC 

TTL COMPATIBLE 
11.00 EACH 
10 FOR t9.00 



SOLID STATE 

RELAY 



HEINEMANN ELECTRIC 
• 10I-5A-140-5 AMR 
CONTROL 3.32Vm; 
LOAD 1J0VAC5AMPS 
SI^E^^-X]-Xii-HIGH 
K.IX 10 FOR 14:, 00 



48 PAGE CATALOG FREE! FREE! FREE! 



TWO WIRE 

6 ISgo TWO WIRE 

3 FOR $1.00 
THREE WIRE 

ia INCH 16ga THREE WIRE 

2 tar $1.00 
S FOOT t6ga THREE WIRE 

S2.00 EACH 



SOLDERING 
IRON STAND 



SPRING STEEL 
IRON HOLDER 

ON WEIGHTED 
aASE 




K,O0EACH 



TRANSISTORS 

3N700 5h>rS1.« 

2N1222A 4 lor 11 .00 

PN2272 > lorSI.OO 

3N2904 4 for $1.DD 

2NaW5 * tot I1.0D 

2H3907 4 lar SI ,00 



KEY 

ASSEMBLY 

5 KEY 



CONTAINS 5 SINtSLE.POLE 

NORMALLY OPEN SWITCHES 

MEASURES 3 3/4" LONG 

6 KEY 

tl.SS 
EACH 

CONTAINS 6 SINQLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 4 1/4" LONG 



BATTERY 

OPERATED 

SMOKE DETECTOR 

■@ 

BRK MODEL -/"SR 

UL APPROVED 

g YOLI BATTCRT OPERATION 

FORCEILINOORWALl MOUNT 

J8. 00 EACH ; FOR $15 CD 



POWER SUPPLY W/PRE-AMP 




THIS SUPPLY WAS USED TO POWER 
AN S TRACK.' CASSETTE UNIT IT 
WILL SUPPLY APPROX 10 VDC AND 
INCLUDES A SMALL PHE-AMP TO 
BOOST SIGNAL LEVEL 
RCA PLUGS FOR LINE IN.OUT 

%4.S0 EACH 



ROTARY 

SWITCH 

1P0LE 

eposmoN 

in- DlAi Ul HIGH 
75'EACHH)tgfS«00 




RELAYS 

MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPOT RELAY; 
GOLD COBALT 
CONTACTS 
RATED t AMP AT 30 VDC. 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE. 
OPERATES FROM 4.3 TO 
6 V. COIL RES. !20 OHM 

1 3/16" ^ la.'S?" ' 7/1S" 

AROMAT • RSD-8V 

t1 .SO EACH tOFORS13 50 



13 VDC RELAY 

CONTACT S.PNC 
10 AMP @ IM VAC 
ENERGIZE COIL TO 
OPEN CONTACT 
COIL 13 VDC 050 OHMS 
SPECIAL PRICE $1,00 EACH 



4 PDT RELAY 

* 14 pirn i^tyic 

* 3 imp CDrilAds 

* 24 vQti 1^ c or 
IZQ volt ac, coll 

■ Used but EuJiy tuied 
$1.7D EACH 
3l»ci(y coil VQlttga 
LARGE QUANTITIES AVAtLABLE 
SOCXCTl FOR REUIT U4 



COMPUTER o| 
GRADE IJ 
CAPACITORS 

2,000 mid. 200 VDC 

13/1DIA 5'HIGH $2.00 

3,600 mfd.^O VDC 

13/fi"DIA 3 3/4' HIGH S1.00 

6,400011(1.60 VDC 
13/3-OIA 4 1/4- HIGH S2.S0 

22,000 mfd. 40 VDC 

2-DIA ■ 6"HI0H $3.00 

31.000 mfd. IS VDC 
t3/4'DEA -4' HIGH S2.50 

re.OOOmfd.lSVDC 

2" DIA ■ 4 3/e' HIGH S3,50 

IB5,00am1d.6VDC 

II/I-DIA 4 1.';'HIGH $1.50 



CLAUK TO fn CAPACITORS SOa mm. 



100K linear tape 

2" LONG 

t 5/S- TRAVEL Tit EACH 

SOOK linear laper 

J 7/a- LONG 

1 3/4" TRAVEL 75C EACH 

DUAL100K audio tapei 

3 1/2" LONG 
Jl«;iTRAyEL. $1. so EACH 



ff 



CRYSTALS 

CASE STYLE HC33/U 
' COLOHBUHST 
3570.545 KC 



^MHZ 

$3.50 EACH Ik.OOEACH 



METAL OXIDI 
VARISTOR 

G E « V5IZA12 
50 VOLTS. NOMINAL O 
VOLTAOE S'O- DIAMETER. 
2 FOR 11.90 



MINIATURE TOGGLE 

ALL ARE RATED 5 AMPS 
S,P.D.T. 
(on-on) II 

PC srvLE JL 

^OH-TKREAtJEpBl 
BUSMINO ^?!th 

7S< EACH I i"t| 



SP.DT. 
(on-off-on) H 

NONTHnEADEDlfl 

BUSHIkG 

P C STVLE 



w 




M C LUGS 

THflEADED 
QU^HIhlG 
S^M EACH ' 

IDFOPISSOOU 



SWITCHES 

12S VAC 

S,P,D.T. 
{on-oU-an) 

SOLDER lUG 

TERMINALS 
f 1.» EACH 

1& fOPi WW 
lOOFOnSMOO 

D.P.D.T. 

(ori-onj 

SOLDER LUG , 
TEAMINM.$ 
tI-00 EACH g^ 

1DFOT1IS10 00 *•* 
lOQFQRjTdOCO 



TOLL FREE ORDERS ONLY 

l-SOO 336-5433 

[ORDEfiONLYI 

(IN CALIFORNIA 1-8D0-258-6666I 

ALASKA. HAWAII. 

OnlNFORMAT^O^ 

(2131300 SDOD 



■niL GLGCTROmCS CORP." 



L.E.D.'S 

STANDARD JUMBO 

DIFFUSED m 

RED 10 FOR SI.SO M 

SHEEN 10 FOR $2.04 TT 

fELLOW 10 FOR $2.00 11 

FLASHER LED 

S VOLT OPERATION 
RED JUMBO SIZE f 
$1.00 EACH b 



BIPOLAR LED 

1 FOR SI 70 

SUB MINI LED 



07fl' - Q&g" 

RED tDF0H$1.<KI 

200 FOR jiaoo 

OREEN ID FOR $1 .50 

LED HOLDERS 

TWO PIECE HOLDEFl A a 
FOB JUMBO LED O 

ID FOR 655 200 FOBS 10 00 



CLEAR CLIPLITE 
HOLDER 



WA«£ LED A FANCY 
ISOOran CLEAR 
4 FOR $1.00 



PHOTO-FLASH 
CAPACITORS 

170 MFD 330 VOLT 

113^ 7..'B- 
S FOB $1.50 10 FOR S7 00 



750 MFD 330 VOLT 

2' HIGH " 1 1/4- DIA 
I1.2SEACH 10 FOR S1 100 



ML @ig(S^E(2)[iD0(?@ mm 

905S. VefmontAve. PO box 20406 Los Angeles. Calif. 90006 



QUANTITIES LIMITED 

MINIMUM OHOER S1000 

USA: 52.50 SHIPPING 

FOREIGN ORDERS 

INCLUDE SUFFICIENT __ 
SHIPPING CS 

CALIF RES. ADD 6 1/J^- ^'^ 
NO COD' 



{ 
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PRICE BREAKTHROUGH 



STATIC RAMS 



ItOI 
51D1 
1102-1 

21D?L-4 
210JL! 

2111 

21111. 

2112 

2114 

2114 24 

2114L4 

21141-:; 

2114L-2 

TC5514 

2147 

TMS4044-4 

TMS4D44 ;] 
TMS4044 2 
tJP041D 
I Ml^Atia 
TMM3C11b-200 
rMMMlS-ISO 
TMM2Q16-1C>0 

I hM6ne-* 

j HM6116-3 

HM6I16-2 
] HM6tiei,P-4 

HM6116LP-3 

HM6I19LP2 

JGS516 

TMS401S 
I Z En2 

HM6?&4P-1& 
I KW62ft4LP1S 

LP ■ Lower 



256x4 
ZXxt 
1024x4 
1024 r. 1 
1024 ic I 
1024 K 1 
2Ux4 
25«k4 
2Sex4 
1024x4 
1024X4 
1024 X 4 
1024 X 4 
1024x4 
1024x4 
4096 X ■ 
4096x1 
4098x1 
40»Sx1 
4096x1 
1024 X a 
2040x9 
2048x9 
204SKS 
2048x8 
2040 xB 
2049x6 
2049x8 
2049x6 
2049x8 
2048x6 
2049x8 
4(»6x6 
8192x8 
6192x6 
Power 



(4Wns) 
(4^n3} 
[450ns| 
(460ns| 

(250rr$| 

r 4&ns) 
I4S0nsl 
(ZSOnsI 
f4S0nsp 
[450nst 
[!60njl 
(450fn) 
(3«rnt) 
1 20011 9 1 
l£50ll9P 
I iSna) 
l4Mfla> 
130011 SP 
|200nst 
rlOOnsl 

1200n9> 

(IMns) 
4100n9] 
l20Cnsj 
|1S0n9] 
(120ns) 
I200n9j 

112bn91 
|260n5J 
1200ns] 
laoOnj) 
liVlni] 
I150n91 
Osiat 



(LPI 
I LP) 



(LPI 
(LPI 
(LP! 
(emos) 



[cmosi 

[cmoil 

[crroil 

(cmosKLPI 

[crro3|(LP| 

[cnioai(LPI 

[QsOil 

[cmo9> 



1702 

2T0S 

276a 

27166 

2716 

2716-1 

TMS2516 

TMS2716 

rMS2S32 

2732 

2732:50 

2732-200 

2732 A- * 

2732A 

2732A-2 

2764 

2764-260 

2764200 

TMS2564 

MCM6S7S4 

MCM6S766 

27128-30 

27128 



256xa 
1024 X 8 
1024 X 8 
204B X B 
2048 X 8 
2048 X 8 
2048x8 
2048x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 
16384x8 
16384x8 

Voll Supply 



^OMS 

I1us) 


4.50 


|450na) 


3.95 


(450ns| (5*1 


5 95 


(650nsl 


2 95 


(4S0ns| (5vl 


3.95 


OSOnsI (5vi 


5.95 


(450ns) (6v| 


5.50 


145009) 


795 


14S0n5) (5¥) 


5.95 


(450ns) (5v| 


4.95 


(250ns) (5v) 


8.95 


(200nsl (5v) 


11,95 


(450ns) (5i') (21 V PGM) 


6.95 


(2S0ns)(5v)(21vPGM) 


9.95 


(200ns) i5v)(21vPQM) 


13.95 


(450ns) iSv) 


695 


(260nB) ISv) 


7.95 


(200ns) (5v) 


19.95 


(450ns) (5v| 


14.95 


(450ns) (5v) (24pir) 


39.95 


(350ns) (Sv| f24pin| 


42.95 


(300ns) (Sv| 


29.95 


(ZBOns) (5v) 


34.95 


21.P(3M Pro9fimal21 VolliJ 



TMS4027 

I 2107 
MM52aO 
rMS40«0 
UPD4H 
TMS40iO 

I MK4106 
MMS29B 
4116.300 
4116.2»1 
4116.200 
411S150 
4116 120 

I 2119 
MK4332 
41E4 20a 
4164.150 

1 4164 120 
M0M6666 
TME4154 
TMS4416 
41256 150 

I 41J56.200 



DYNAMIC RAMS 



4096 X 
4096 X 
4096 X 
4096:^ 
4096 X 
4096 X 
6192 X 
8192 X 
16364 X 
163B4X 
1M64X 
16384 X 
16364 X 
16384 X 
32768 X 
6S53£x 
65S36X 
65536 X 
65S36X 
65536 X 
16364 X 
262144 X 
262144 X 
5k = SinQi 



1250/iSj 
12001191 
I300nsl 
1300n3| 
C3O0nsl 
IJOOnsI 
(200ns} 
(i6ans| 
l^OOnsI 
[26an:| 
(200ni| 
(iSOnjI 
(I20n«) 
(ISOns) l5¥| 
l200ns) 
12001191 15>) 
[150<>SI(5«) 
II 201191 (5«1 
[20Or>s| (5v) 
rl50n9|(5v) 
[1501111 (5t) 
r 15011 91 15») 
i:00n91(5«) 
1« 5VOJE supply 



r* • • •HIQH-TECH* • • *1 

I OOl ^Oi5 SPEECH SYNTHESIZER 



» MICROPROCESSOR COMPATIBLE 

* S 8-BIT CONTROL REGISTERS 

t ENHANCE YOUR MOCK /N SB (3/1 fiD OR BUILD 

STEVE ClAHCIAS SWEET TALKER II I 

(BYTE MARCH 841 



6800 



66000 


49.95 


8800 


3,95 


6802 


7 95 


6803 


1995 


6808 


13.90 


6909E 


14.98 


8809 


11.95 


GBIO 


2.95 


E920 


4.35 


6911 


2.95 


8828 


14.95 


6940 


1295 


8943 


34,95 


Eei4 


25 95 


8945 


14,95 


8947 


11 95 


EBSO 


325 


6952 


5 75 


8660 


7,98 


6975 


5,95 


6980 


2.25 


E863 


32,95 


88047 


24,95 


88468 


19 95 


8800 


1MHZ 



^ 6500 1 


1 MHZ 
6502 


4.95 


8504 


8.95 


6505 


8.95 


6507 


9.95 


8520 


4.35 


6S22 


6,95 


6532 


9.95 


6545 


22.50 


6851 

2 MHZ 
65D2A 


11.85 
6.95 


8 822 A 


9.35 


E532A 


11 95 


85 45 A 


27.95 


6551A 

3 MHZ 
85020 


11.95 
9 95, 



DISC 


^ 


CONTROLLERS 


1771 


16.95 


1791 


24.95 


1T93 


26.95 


1795 


29.95 


1797 


49.95 


2791 


54.95 


2793 


54.95 


2795 


59.95 


2797 


59.95 


8843 


34.95 


8272 


39.95 


UPD7G5 


39.95 


MB6676 


29.95 


MBe877 


34 95 


1891 


17.95 


.2143 


1895. 



' 8000 ^ 


8035 


5,95 


8039 


5.95 


INS-80EO 


17 95 


INS-e073 


49.95 


9080 


3.95 


8085 


4.95 


8085 A -2 


11.98 


8088 


24.95 


8087 


199.96 


8088 


29 95 


8089 


69.95 


8155 


6.95 


8155-2 


7.95 


aiS6 


6.95 


9185 


29.95 


8185-2 


39.95 


8741 


29,95 


8748 


24,95 


8755 


24 95j 



'39.95 

L* • • • SPOTLIBHT • • • •! 



• ComDuter managed inventory 
- vlrluaily no hack ordersi 

• Very comnellttve pricesi 

• Friendly slatll 

• Fast service - most orders 
processed wlinin 24 hoursl 



8200 



CRT 


1 


CONTROLLERS 


6845 


14.95 


68645 


19.95 


HD46SDSSP 


15 95 


6647 


11.95 


MC1372 


6.95 


66047 


24.95 


9275 


29.95 


7220 


99,95 


CHT5027 


19 95 


CaT5037 


24.95 


TMS9919A 


39.95 


PP8950 


4995, 



8202 


24.95 


8203 


39.95 


8205 


3.50 


8212 


1.80 


8214 


385 


8216 


1.75 


8224 


2.26 


8226 


1.80 


8228 


3.46 


8237 


19.95 


8237-5 


21.95 


8238 


4 49 


8243 


4.45 


8250 


10 95 


8251 


4.49 


8253 


6.95 


8253-5 


7 95 


8255 


4.49 


8256-5 


5,25 


8257 


7.95 


8257-5 


8 95 


8259 


6.90 


8259-5 


7 50 


8271 


79.95 


8272 


39.95 


8275 


29.95 


8279 


8.95 


8279-5 


10,00 


8282 


6.50 


8283 


650 


8284 


650 


8286 


6.50 


8287 


650 


8288 


25.00 


8289 


49.95 


.8292 


14,96, 



Z-80 


1 


2.5 Mhz 


ZBO-CPU 


3.95 


Z90-CTC 


3.95 


Z90-DAF1T 


10 95 


Z80-QMA 


14 95 


zao-pio 


3.55 


zeo-siovo 


11 95 


zeo-sio 1 


11 95 


Z«0-SIO?2 


11 95 


ZSO-SIO 9 


11 95 


4.0 Mhz 


Z 90 A- CPU 


4 49 


Z90A-CTC 


4 95 


Z90A.DART 


9 95 


ZaOA-DHA 


12 95 


zaoA-pio 


4 49 


Z60A-SIO0 


12 95 


zeoA-sio 1 


12 95 


zeoA-sto 2 


12 95 


Z80A-SIO 9 


12 95 


6.0 Mh 


Z 


zaoB-cpu 


9 95 


Z80BCTC 


12 95 


Z90B-PIO 


12 98 


Z90B.DART 


19 95 


ZaOB-SIO'2 


39.95 


ZILOG 




ZE132 


34 95 


,Z9671 


39.95, 



XRYSTALS^ 


32 789 khi 


1.95 


1.0 mh2 


3.95 


1 6432 


3.95 


2,0 


2.95 


2 097152 


2.95 


24576 


2.95 


3 2768 


2.95 


3,579545 


2,95 


4,0 


2 95 


5,0 


2 95 


5,0698 


2,95 


5.185 


2.95 


5.7143 


295 


5.0 


2.95 


8.144 


295 


6.5536 


2.95 


8.0 


2.95 


10,0 


2.95 


10 738635 


2.95 


14,31818 


2,95 


15.0 


2,95 


18.0 


2 95 


17 430 


2,95 


18.0 


295 


18.432 


2,95 


20.0 


295 


22 1184 


2.95 


^32,0 


2.95^ 



f 

UARTS 




AYS- 101 3 


3 96 


AY3-1015 


6 95 


PT1472 


9.96 


TR1602 


3.95 


2350 


9 96 


2661 


89S 


IM6402 


796 


IM6403 


895 


1NS8250 


10.95 


GENERATORS 


BIT-RATE 


MCI 4411 


1195 


BR1941 


11.95 


4702 


1295 


COM50t6 


16.95 


C0M8I1S 


10 95 


MM5307 


10 95 


FUNCTION 


MC4024 


3.95 


LM566 


1.49 


XR2206 


3 75 


8038 


395 



'' MISC 


^ 


UPD7201 


29 95 


TMS99532 


29 95 


ULN2003 


2 49 


3242 


7 95 


3341 


4 95 


MC3470 


4.95 


MC3480 


9 00 


1 1 C90 


13 95 


9SH90 


7 95 


2513-001 UP 


9 9S 


|2S13-002 LOW 


9 95. 



CLOCK 


1 


CIRCUITS 


MM5314 


4 95 


MM5369 


3.95 


MM 5369- EST 


4 25 


MM537S 


495 


MM58167 


1295 


MM58174 


11 95 


MSM5a32 

k^- 


3 95 

i 



CMOS 



KEYBOARD 
CHIPS 

I AY5-2376 1 1 95 I 

|AY5-3600 11 95 I 

LAy5-3800PRO 11 95J 



4000 


.29 


4526 


4001 


.25 


4531 


4002 


.25 


4532 


4006 


69 


4538 


4007 


29 


4539 


4008 


95 


4541 


4009 


.39 


4543 


4010 


45 


4553 


4011 


25 


4555 


4012 


25 


4556 


4013 


.38 


4591 


4014 


.79 


4592 


4015 


.39 


4584 


4016 


.39 


4585 


4017 


69 


4702 


4018 


79 


74CQ0 


4019 


39 


74C02 


4020 


75 


74C04 


4021 


79 


74C0e 


4022 


79 


74C10 


4023 


29 


74C14 


4024 


65 


74C20 


4025 


29 


74C30 


4026 


1 65 


74C32 


4027 


45 


74C42 


4026 


69 


?4C48 


4029 


79 


74C73 


4030 


39 


74C74 


4034 


1 95 


74C76 


4035 


65 


74Ca3 


4040 


75 


74C85 


4041 


75 


74Ca6 


4042 


69 


74C89 


4043 


85 


74C90 


4Q44 


79 


74C93 


4046 


65 


74C95 


4047 


95 


74C107 


4049 


35 


74C150 


4050 


35 


74C15) 


4051 


79 


74C154 


4053 


79 


74C157 


4060 


69 


74C160 


4088 


39 


74C161 


4068 


39 


74C162 


4069 


29 


74C163 


4070 


35 


74C184 


4071 


29 


74C165 


4072 


29 


74C173 


4073 


29 


74C174 


4075 


29 


74C17i 


4076 


79 


74C192 


4076 


29 


74C193 


4091 


29 


74C19b 


4082 


29 


74C2aO 


4095 


9S 


74C221 


4096 


95 


74C244 


4093 


49 


74C373 


4099 


2 49 


74C374 


4099 


1 95 


74C901 


14409 


12 95 


74C902 


14410 


12 96 


74C903 


14411 


11 95 


74C90S 


14412 


12 95 


74C906 


14419 


7 95 


74C907 


14433 


14 95 


74C906 


4502 


95 


74C9a9 


4503 


65 


74C910 


4508 


1 95 


74C911 


4510 


65 


74C912 


4511 


85 


74C914 


4512 


85 


74C915 


4514 


1 25 


74C9ia 


4515 


1 79 


74C920 


4516 


1 55 


74C921 


4518 


89 


74C922 


4519 


39 


74C923 


4520 


79 


74C925 


4522 


I 25 


74C926 


4526 


1 25 


74C92B 


j4527 


1 95 


74C929 



JDR Microdevices 

1224 S. Bascoin Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 



^' Cotiyhghl 19t4 JDR Microaeile*! 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 

PLEASE use YOUR cusTouen HumaEn when onoEmuG 

TERMS: Minimum oidir JtO fat (Hipping sncl hindllng (nelud* 
t2 50 (01 UPS Gtounet (nif iS.SO tor UPS Air Ordiri our lib and 
lOKlgri order) mty rt<)ulrc ■dcjlllunal ihlpplnt ctiirgn - plHI* 
eonticl our ulri dipinmenl lor in* imaunl C* rtlld»nl> muil 
Include 8'. Kin l*i, Sly Ai(* and t.A rcildtnli Inctudi 8';i< ■ Pilc« 
iuD|<cl 1o ch»ng« wimout nolle* We ire nol mconiibie lor 
lypogripmul errori We tntnt the right lo llmll guanlllln ind In 
fub«II(u1e manuftcturer All mercbandlu tubject ID prior ule 
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4164 64KDRAMS150nsor200ns 9/^49^'' 



74LS00 



74LS00 
T4LSai 
74LSa2 
74LSCI3 
74LS04 
74LS05 

74Lsae 

74LS09 

74LS'I0 

74LS1t 

74LS12 

74LS13 

74LS14 

74LS1S 

74LS20 

74LS21 

74LS22 

74LS2E 

74LSI7 

74LS2e 

74LS30 

74LS32 

T4LS33 

74LS37 

T4LS3e 

74LS40 

r4LS4a 

74LS47 

74L$48 

74LS4S 

T4LSSt 

74LS54 

74LSSS 

741563 

74LS73 

74LS74 

74LS7S 

74LS76 

74LS7g 

74LSS3 

74LS«5 

74LSS6 

74LSM 

74LS91 

74LS92 

74LS93 

74LS95 

74LS9G 

74LS107 

74LS109 

74LS11I 

74LSn3 

74LS114 

74LS122 

74 LSI 23 

74LS124 

74LS125 

74LS12e 

74LS132 

74LS133 

74LS136 

r4LS137 

74LS13S 

74 LSI 39 

74LS145 

74 LSI 47 

74LS14S 

74LS151 

74LS153 

74LS1S4 

74LS1S5 

74LS1$6 

74LS1S7 

74LS1SS 

74LS160 

74LS1Gt 

74LS162 

74LS1S3 

74LSIS4 

74LSI6S 

74LS16e 

74LS1Ei 

74 LSI 69 

74LS170 



74LS173 

74 LSI 74 

74LS175 

74LS181 

74LS189 

741.S190 

74LS191 

741. S 192 

74LS193 

74LS194 

74L$195 

741 S 196 

74LS197 

74LS221 

74LS24I) 

74LS241 

74LS242 

74LS243 

74LS244 

74LS24S 

74L$247 

74LS24e 

74LS249 

74LS2S1 

74LS253 

74LS2S7 

74L&258 

74LS2S9 

74LS2E(I 

74LS26G 

74LS273 

74LS27S 

74LS279 

74LS2a(l 

74LSZB3 

74LS29Q 

74LS293 

74LS295 

74LS29B 

74LS299 

74LS323 

74LS324 

74LS352 

74LS353 

74LS3E3 

74LS364 

74LS3«S 

74LS3SS 

74LS3e7 

74LS36S 

74LS373 

74LS374 

74LS37S 

74LS377 

74 L S3 78 

74LS379 

74LS395 

74LS3afi 

74LS39tl 

74LS393 

74LS395 

74LS399 

74LS424 

74LS447 

74LS490 

74LSe24 

74LS640 

74LSE45 

74LSeSS 

74L$ES9 

74LS670 

74LSS74 

74LSSS2 

74LSGS3 

74LSS84 

74LS685 

74LSSSS 

74LSS89 

e 1 LS95 

61LS96 

aiLS97 

eiLS9S 

2SLS2S21 

25LS2S69 







74S00 






74S00 


.32 


74S124 


2.75 


745197 


1.49 


74S02 


.36 


745132 


1.24 


74S201 


6.96 


74S03 


.35 


745133 


.45 


743225 


7.95 


74S04 


35 


74S134 


.50 


74S240 


2.20 


74S05 


.35 


745135 


.89 


745241 


2.20 


74S08 


.35 


74S13B 


.85 


74S244 


2.20 


74S09 


.40 


745139 


.85 


745251 


.95 


74310 


.35 


74S140 


.55 


74S263 


.95 


74S11 


.35 


743151 


.95 


745257 


.95 


74S15 


.35 


74S153 


.95 


745268 


,95 


74S20 


35 


745157 


.9S 


74S260 


.79 


74S22 


.35 


74S158 


.95 


74S273 


2.45 


74S30 


.35 


745161 


1.BS 


74S280 


1.85 


7453! 


.40 


745162 


1.95 


743287 


1.90 


74S37 


ea 


745163 


195 


743288 


1.90 


74538 


.as 


745168 


3.95 


743289 


6,89 


74S40 


.35 


745169 


3.95 


74S301 


8.95 


74551 


.35 


74S174 


.95 


74S373 


2,45 


74S64 


,40 


743175 


.95 


745374 


2.45 


74565 


.40 


74S181 


3.8S 


74S3B7 


1,95 


74S74 


.50 


74S182 


2.95 


745412 


2.98 


74385 


1.99 


74S188 


1.95 


74S471 


4.95 


74SB6 


.50 


745 1B9 


6.95 


743472 


4.9S 


7431 12 


.SO 


745194 


1.49 


74S474 


4.95 


74S113 


.50 


745195 


1,49 


743570 


2.95 


745114 


.S5 


74S196 


1.49 


74S571 


2.96 



VOLTAGE 
REGULATORS 



7400 



I 7805T 
I 78M!)5C 

76097 

781 2T 

76157 
I 7B24T 

7605 K 
I 781 2K 

761 5K 
I 7824K 

76L0S 
78L12 
76L1S 

76H(I5K 
I 76H12K 

C, !■ 



7905T 
790BT 
791 IT 
791 ST 
7924T 

7905 K 
791 IK 
791 5 IC 
79I4K 

79La5 
79L12 
79L15 

LM323K 
UA78S4a 



TO-220 K 

L TO-92 



TO -3 



76477 
76438 
76489 



SOUND CHIPS 

3.95 AY3-8910 

5.95 AY3-e912 

8,95 MC3340 
SS 1-263 39.95 



12.95 1 

12,951 

1.49 1 



BYPASS 
CAPS 

.01 UF DtSC 

100^6.00 
.01 UFHONOL 

100/12.00 
.1 UF DISC 

100/8,00 
.1 UFMONOL 

100/15.00 

riNTERFACEl 

ST26 

ST2S 

8T96 

6T36 

ST97 
IbT9S 
I DM8131 

OP8304 

DSSB33 

DS8835 

DS8B3G 

D 38837 

y)S663a 

fcONNECTORS' 

I RS232 MalT 2.50 I 

I1S232 Female 3.25 I 

I l=IS23Z Hood 1.15] 

Is- 100 ST 3.95 J 



IC SOCKETS 



ilgl;; 

18 pin 
18 pin 
20 pn 
22 pn 
24 pn 
28 pn 
40 p n 
64 pm 

ST 

8p 
14 p 
16p 
ISp 
20 p 
22 p 
24 p 
28 p 
40 a 

WW 
18 p 



1-99 100 
.13 .11 
,15 ,12 
,17 ,13 
.20 .18 
.29 .27 
.30 .27 
,30 .27 
.40 ,32 
.49 .39 

4.25 call 
SOLDERTAIL 



n WW 
nWW 
nWW 
n WW 
n WW 
n WW 
n WW 



.69 ,49 
,69 .52 
.69 .58 
.99 ,90. 
1,09 .981 
1.391.261 
1,491,351 



^ EPROM ERASERS ^ 


raSPECTRONICS 


EJ CORPORATION 


CapscUy 


inttndly 


Timer Chip 


(uW^Cm=) 


PE-14 9 


8.000 83.00 


PE-14T X 9 


8.000 119.00 


PE-24T X 12 


9,600 175.00 


PL-26ST X 30 


9,800 2S5,00 


PR-1I5T X 15 


17,000 349.00 


^R-320T X 42 


17,000 595.00 



n WW 1.691.491 
n WW 1,99.1 80 I 



-. WIREWHAP 

, .- jnZIF e.95call| 

24pnZIF 7.95 call 

28jinZIF 8.95 call 

ZIF - TEXTOOL I 

L (Zarp Insartion Forca}! 



DATA ACQUISITION 

ADC0800 15.55 DACOflOO 

ADC0B04 3.49 DAC0808 

DAO0806 1.95 DAC1020 

ADC0B09 4.49 DAC1022 

ADC0816 14.95 MC140BL6 

VDC0B17 9.95 MC1408La 



74123 
74125 
74126 
74132 
74136 
74143 
74145 
74147 
74148 
7415D 
74151 
74153 
74154 
74155 
74157 
74159 
74160 
741S1 
74163 
74 164 
74165 
74166 
74167 
74170 
74173 
74174 
74175 
74177 
74181 
741S4 
74185 
74191 
74192 
74193 
74194 
74195 
74197 
74198 
74221 
74248 
74247 
74259 
74273 
74276 
74279 
74366 
74367 
74368 
74393 



LINEAR 



RCA 



EXAR 




XFI II06 


3,75 


Xfl 2207 


3-75 


XF) IIOS 


3.75 


XH 2211 


5 15 


^R II40 


3 2^ 



INTERSIL 



iCL71D6 
ICL7107 
iCL7EG0 
ICL8038 
iCM7207A 
L.ICiM7I08 



LM301 
LM301H 
LM307 
LMSOa 
Lft4308H 
LM309H 
LI^309K 
LM310 
LM311 
LM311H 
LM312H 
LM317K 
LM317T 
LM31S 
LM318H 
LM319H 
LM319 
LM320(see7 
LM322 
LM323K 
LM324 
LM329 
LM331 
LM334 
LM335 
LM336 
LM337K 
LM337T 
LM338K 
LM339 
LM340(sea7 
M 



LM348 

LM350K 

LM350T 

LM35S 

LM3S9 

LM375 

LM377 

LM378 

LM379 

LM3S0 

LMSSON-a 

LM381 

LM382 

LM3a3 

LM3a4 
LMsae 

LM387 

LM3S9 

LM390 

LM392 

LM393 

LM394H 

LM399H 

NESai 

NE555 

NESSe 

NESsa 
NE661 ; 
NE5e4 

LMS6S 
LM566 
> CAN 



LM567 
NE570 3 
NE571 2 
NE590 3 
NE592 2 
LM709 
LM710 
LM711 
LM723 
LM72aH 
LM733 
LM741 
LM741N,14 
LM741H 
LM747 
LM748 
LM1014 1 
LM1303 1 
LM1310 1 
MCI 330 1 
MC1349 1 
MC1350 1 
MC135a 1 
MC1372 t 
LM1414 1 
LMUSS 
LM143S 
LM1489 
LM1496 
LM1558H ; 

LM1800 ; 

TO-220 



LM1S12 
LM1830 
LM1871 
LMie72 
LM1877 
LMie89 
LM1896 
ULNZ003 
LM2a77 
LM2878 
LM2B0O 
LM2901 
LM2917 
LM3»0a 
LM39D5 
LM3909 
LM3911 
LM3914 
LM391S 
LM3916 
M 04024 
MC4044 
FtC4136 
RC4151 
LM4250 
LM4500 
RC4558 
LM13080 
LM136aO 
LM 13700 
MPQ2907 
K t6-3 



"A 3023 
CA 3039 
CA 3046 
CA 3059 
CA 3060 
CA 306S 
CA 3DS0 
CA 3081 



CA 3180 



CA 3082 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA3130 
CA3140 
CA3146 
1,19 



Tl 



TL494 
TL496 
TL497 
75107 
75110 
75150 
75154 
75188 
75189 



TL071 
TL072 
TL074 
TL081 
TL082 
TL083 



75365 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 
.89 



Bl FET 



TL084 
LF347 
LF351 
LF3S3 
LF35S 
LF3S6 
1.40 



LED DISPLAYS 

HP 5082-7760 .43 CC 

MAN 72 .3' CA 

MAN 74 3" CC 

FND.357(359) .375" CC 

FND-SOOt503) ,5' CC 

FND-507(510) .5 CA 

TIL-311 417 270' HEX W/LOGIC 9.95 J 



LED LAMPS 



JUMBO RED 
JUMBO GREEN 
JUMBO YELLOW 
LED MOUNTING 
.HARDWARE 



DIP 
SWITCHES 



Copyright 1984 
JDR MIcriHltvlcat 



VISA 



ndoslerCortij 



ORDER TOLL FREE 
800-538-5000 

800-662-6270 ica residents) 



4 POSITION 

5 POSITION 
e POSITION 
7 POSITION 

.8 POSITION 



d 



CO 

m 

"D 

-i 

m 

□D 



CO 
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lil 



immm 



We Have What You Need At 
Tlie Prices You Want! 




TENMar 

20IVIHZ DUAL TRACE 
OSCILLOSCOPE 

Backed By Our 2 Year Warranty 
High Quality Hook-On Probes included 



.95 



#72-320 




fbfwiAr 

DIGITAL 
MULTIMETER 
HFE TEST 

0.5" LCD display 
DC input impedance 
10Mn 

.80 

#72-050 



-39 



36 PIN PARALLEL 
CONNECTOR 




[.95 

1 #83-310 



AGC FUSES 
STANDARD 

IV4XV4 



asA 4A 

.5A 5A 

.75A SA 

1A 7A 

1.5A BA 

2A 10A 

2.SA ISA 

3A 20A 

(NO MDfcDOTYS.) Bach 



3.5" 



PANASONIC 2-4 HOUR 
VIDEO HEAD REPLACES 
PANASONIC PART#VEH-0070 



#32-1 so 




JAPANESE SEMICONDUCTORS 



• D1341 1.92 

• BUY69A 2.99 

• HA1377 2.49 



• MS1S15BL 2.49 

• STKOOSO 3.95 
•4116-200NS 1,38 



(min. 10 pes.) 




W© Also rl3V6...a full lire of; lest equipment 

computer accessories, telephone accessories, speakers, 
television parts, dybacks, yokes, switches, (uses, lamps, 
capacitors, resistors, cartridges, styll. wire, CATV equipment, 
and many more. Over 4,500 items AT THE LOWEST PRICES 
AROUNDI 



Terms: 



) 



• SI minimum cwder. Si -00 ctiarge (or orders undar $10. 

• S20 minimurn ctiarge card order. 

• Orders shipped UPS C.O,D, 

• Most orders shipped within 24 hours. 

• Sales office q»n fliSOam to SiOOpm Saturdays 10:00am 10 
3pm, EST. 



CALL TOLL FREE 

1.800-543-4330 

(in Ohio, 1-800-762-4315) 



O 

o 

DC 

)- 
o 
tju 
_i 
w 



Q 
< 




, THE ONLY 
I ELECTRONICS 
PARTS COMPANY 
YOU'LL EVER 

ELECTRONICS need 

flSfl EastCorgress Park Dr,vo 
GfiTlerviUD. GtuD 4&45^ 
513^434-0031 

CALL OR WRITE TODAY 
FOR YOUR ER££ J20 PAGE 
CATALOG! OVER 4500 ITEMS! 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 




SOURCE HO RE-1 



DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



^^\ MULTI-CHANNEL 
"^ MICROWAVE 

Complete Antenna Systems from *69'^ 

Full 800 Mhz Range 
Tune 1.9-2.7 Ghz 
Includes all 
ITFS Channels 

DEALERS WANTED 

COD'S and Credit Csrd 
Orders caii TOLL FREE 

1-800-247-1151 



GalaxV 

ELECTRONICS 

5644 N. 53rd Avenue 
Glendale, A2 85301 
1-602-247-1151 




THE BEST PLACE to BUY, SELL w [ 
THADE NEW aid USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX in IE * PLACENTIA. CA 92670 

(7H)«i2-77:i 

JoBi Thciuui^i of F^atJert NatiO[>wide 

Every Month 

ONE TEAR U.S. SUBSCRIPTIONS 

S7.00 - Ird Clui ■ SIXSO ■ l« CtMs 



CDM#UT(V 



ECAHHfHS f arncs 
^rt1 iqinrHEFfT 

NICHOWAVr 

UTLLUTF 

AUDIO VJHJAL 

NCWniCOUCTI 

tC»*Owt*fT* ' jun 
njiLJCATior4 

njUU « IMVICES 



Type MO 
50QA.,, 
521. .. 

522 

523..., 
52 6A... 
528,... 
529... 


1E PLACE UEHT FOB 






DUB COST 

.11,73 
. 9.84 
. 9.84 
.14.55 
.10,05 
.11.90 
.11.75 
.11,55 


EC6VTRIPLERS/MULTIPUERS 


YOUR COST 

7.65 

10.98 

9.S0 

- 7.75 

T.7S 

9.40 

B.90 


TYPE no tOUR COST 

530 10,65 

531 10.46 

532 12,40 

533 9.90 

534 10.48 

535 11 ,48 

536A 1 3.85 


TYPtNO IP 

537 , , 

538,.... 

539 

549 

550 

556 

567 

564 


TYPE NO 

es 

102A.. 
123A.. 
123AP 


FIEPLA 

FO 

THR 


CEMENT FOR EGG® 

YOUR COST TYPE NO 

JR for ,99 125 


TYPES 

YC 

SEVEIvl 


UHCOST 

for .99 
for ,99 
for ,99 
for .99 


EE for .99 159AP... 
VE for .99 177 


FOUR 

EIGHT 


Fl 


jlX tor .99 199 


FIVE 






lYPt NO 

124,,, 

128..,. 

129.... 


8UPE 

YOUB COST 

65 

45 

.45 


rn SPECIAL (MIN s 

TTPEMO YOUBCOST 

165 2.25 

171 65 


PC, EACH! 

TYPE NO TOun COST 

375 90 

506, 65 

500A 8.95 

523 9.95 

S26A 10.20 

529 13.75 

712 1.23 


1B4 .45 

185 45 

£38 2.25 

276 .6,95 

291 95 


130... 


.80 


152..,, 


40 


153... 


40 


154.. 


.80 






2SCBB 
2SC11 
2SC13( 
AN214 
AN 2 39 
BA532 
GH3F. 
HA 134 


JAPANESE TYPES min 

rA 2.75 HA1366W 1.85 

4 3.25 HA1377A ... 2.90 

3SK,.., 1.95 LA4102 1.25 

2 1,45 M515158L..,- 2,95 

A 4.60 STK433 3.95 

1.80 STK435 3.95 

- .89 STK43T 8.25 

aA 2.30 STK43S 6,50 


5 PC. EACH) 
STK0029,... 
STKOOSO- - - - 
TA7205AP . - 
TA720BP,,.. 
TA7222AP ,. 
UPC1181H,. 
UPC1182H., 
UPC1185H.. 


, 3,80 
. 9.99 
- 1.50 
. 1.85 
. 1.95 
. 1.25 
.. 1.25 
., 2.99 


COD ORDERS WELCOME (S25 MIN. ORDER) 
For Complete Component Catalog Call or Write 

DIGITROn ELECTROmC 

110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 

TOLL FREE: SOO-526-4928 
In N, J,: 201-379-9016 

■ECQ IS * tBACt M*BK Of PHILIPS ECO 
DIOHBON ELECIBOHIC IS NO! *3SOCI*reo « ANY WHT WITH PHILIPS ECO 
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60W-f60WO.T.L. AMP 

StejBO pre'amp + lone conlfol i power amp. All in on unit, fuily 
assembled ! Cornpacl in size: 7''x4^'d"K2Vj'. Can be fiMed into 
mosl catMnels, Power (TansistDjs using 2SC1667 X 4 lo give a 
max oulpul o( 60W ■ 60W (811) 

■ Frequency response! 20Hi -BSKHzf - IdB} • Total iiarmonfc 
(Iistortion;0,02'Ji(1KHi)'SignaiNoiseRatio:8BdB(open loop) • 
Tqno qonlroi ; 1 00 Hz = 1 6 dB 1 KHi ^ 1 4dB • Dynamic range: 60 
dB • Power Supply: -4av - 70V 5 Amp- • Frtlef Capacitor: J700 riF 
75V or bellar. 

MODEL-. 5A^S£0 

Avaemblod Mo<JQl .... $39.95 

Tranafomier (Optlorial). . . , S22.50 
Finer Capacitor 4700). F 7SV 
(Opllonal) SS.SOsa. 




• REDUCED PRICE • 

LOW T.l.M. TRANSISTORS 
100W+100W 

■ Employs miachi Edw noisa t.C for pfe-amp ■ Max, output 16 V 
P-P (non distortion) ■ With hi-]ow liller, and tone defeat circuit * 
Rear power amp with short circuit pToteclton ' GianI hoat sink for 
maximum fesuKs 'Tone conJiols.^ 1 -tdB' All components (except 
pots for volume, and tone corhtrols) are pns-assefnbled. Ihe 
qualily is guaranteed. ' Power supply DCt35V-50V 



MODEL: SAe02C 

Fully Assembled $75.00 

Transformer [Optional) — $12.50 

Ritef CapacHor 4700nF 7SV 
(Optional) , _ , , ,S6.&0 ea. 




•?^ 



100 WATTS 

CLASS A 

POWER AMP 

KIT 

$49.50 






Dynamic Bias Class "A" circuit design makes Ihis unit unique in 

rts class. Crystal clear, 100 waits power oulpuf will satisfy the 

most picJsy fans. A perfect combination Wf th the TA- 1 020 low TiM 

stereo pre-amp. 

Specrttcaiiions * Output power lOOW RMS inio 8IL 125W RfvlS 

Into 4il ' Frequency response lOHz-IOOKHj » THD less Uian 

0.01% ' SiH ratio beuer Ihan aodB * input sensitivity 1V max. * 

Power supply ^40V at 5A- 

PowAf Transformer {Optional) *,.,.... $24.00 




NOW WITH ON-BOARD 
LED LEVEL DISPLAY 

* SPECIAL * 
Excellent Pricel 
Model 001-0034 
$29.50 per Kit 

Transformer 
$10.50 ea. 

TA.322 30 WATTS TOTAL 
15W + 15W STEREO AMP KIT 

Tils is a solid slale ail transistor circuitry with on board stereo 
pre-amp for most microphone or phone input. Power output 
employs a heavy duly PowBr Hybrid IC. Four built on Ijoard 
controls for, volume, balaru^e, Ifetjle and bass. Power supply 
requites 48VCT 2.5A transformer. THD o( less man 0.1% be- 
tween 1 0OHi-IOKHz at lull powei (1 S Watts + 1 5 Walls loaded* 
Into Sll). 



LOW TIM 
DC STEREO PRE-AMP KIT TA-1020 

Incorporates brand-new DC design that gives a frequency re- 
sponse fromO'lOOKHz irO.SdB. AcEded features like tone defeal 
and k]udne5si[:ontroi let you lailor your own frequency suFi^Nesto 
eliminate power llucluationsf 

Specil'ications; • THDTIM less than .OO&'a * Frequancy re- 
sponse DC to 100KH2 tO.SdB • RIAA deviation - 0.2dB • S^'N 
ratio betler than 70dB • Sensilivily; Phone 2mV 47K11. Aux 
lOOmV lOOKil # Output Eevel 1.3V • Max oulput ISV • Tone 
controts: Bass = 1 0dB Us SOHz, Treble z 1 1MB *cs i5Hi • Power 
suppty 124VDC fr( ci,5A. Kil comes with reguialed power supply. 
AH you need is a 4evCT transformer fn 0.5A. 

Only $44.50 

Transformer 

$4.50 Da. 




MAGNETIC HEAD EQUALIZER 

• Standard RIAA curve lor all kinds of magnetic heads ♦ 3 stages 
crossover circuii tor best results ' Oulpul vottage guaranleed lo 
be stable without any oSciilaUon » Power Supply: 24 V.D.C. 



MOD£L: MA-14Z 
Part #370-370.... $G.95 ea 




STEREO MICRPHONE AND 

ECHO MIXER FOR 

STEREO AMPLIFIER SYSTEM 

Ttia circuitry employs all integrated circuits, BBD type echo 
circuit, ectio lime can be adjusted (max. .30 Msec.) Also wilti a 
microphone preamp on the board. Fully assembled. 



MODEL: MX205 
Part #370^360 $29.95 ea. 





20 STEPS LED TRI COLOR 
LEVEL INDICATOR KIT 

TNs new stereo level indicator kjl consists of 40 3-color LE D's lo 

indicate sound level oulput of your amplifier from - 57dB to OdB. 
Comes with an attractive silk screen primed panel. Has selector 
switch to allow floating or gradual output tndlcaling. Kit includes 
alt parts. Front panel and power supply. 




MODEL: TY-45 $29.50 per Kit 



0— 15V2 AMPVARIBLE 
DC POWER SUPPLY KIT 

All solid state circuitry wilh high efficiency power Iransitor 
2SD3aB and IC voltage regulator MC1 733. Output voltage can be 
adjusted from 0-15V at 2A current limited, internal resistarKie is 

less than 0.D05I1, ripple and noise less than 1 mV. dual on panel 
meters lor vottage and current reading, also with on board LED 
and audible over load indicator. Kit comes wi^ pre-dniled PC 
Boardn instructions, all necessary eiectnonic components, Irans- 
rormer and a professional looking metal cabinet. The best project 
for sctxjol and Itie most useful instnjment for repairmen. Build 
one today! 



MODEL: TR 100 
SSd.SO ea. 




INFRA-RED BEAM 
REMOTE CONTROL SWITCH KIT 






This Infra-red Control switcJi 
can be used to control appli- 
ances on/olf up to 500 watts. 



Has effective control up lo 30 fe&L Ha antenna needed. Kitoomes 
wilh transmitter and receiver unit, case and aifcomponants. 
Easy to isultdl 
MODEL TK-41 KIT . ... S19.95 ea. 



IBM PC/XT COMPATIBLES 

and Full Line of Peripherals 

and Accesories 

Please Call 



PC/XT COMPATIBLE 

Bare PC Board 588.00 



For Outside U.S.A. Purchases, Order Direct from Our Hong Kong OTTBe. 
PINEAPPLE COMPUTER PRODUCTS (HK) LTD., 

L-55 Peninsula Centre. Mody Rd. Easl. Tsim Sfia T?ui East, Kowloon, Hong Kong. Telex: 5D026 LTCAL HX. 



64K STARTER 
SYSTEM 



wilh: 64K Computer Unit 
(expandabln to 192K) 
t2^ Green Monitor 
Monitor Catile 
1 Disk Driv« 
1 Disk Controller Card 
1 Auto Center Joyatlch 
10 Double Oenalty 
Diakettes 
1 SOFTAPPLE' SottvrarB 
1 'Know Your Apple' Software 

^■QQOO 

lorsU tfm» gotxliMr you onfy pay Vvv 
Computer Unit only $399.00 



'-■^ THE BUSINESS 




VERSION OF 

AN APPLE 

COMPATIBLE 



m$»mmiW'.. 



REDUCED 
PRICES 



Af>pi.e II h coMPmsLE! reATURES 

DP-&4£ Dull PTaceiiari Cii l^m BDIti Applt an4 

s-innnnn cpm Fr«i™ei.. 

I U !] 9 ""^ "" '°"' ^'"'°'* Eipinitilill 10 mit. 

Wilht.!,! Oicl D>l.» ""'" ^'""■" ■"*'» ■"*"" '='"'•'■■ 

ann SO Ciii™.! Card ■""' ="'"■ "'"^ "*" °'"" "■■ 

SCnnOO Oelached Ktvi^otrtl v/Numerii; Keypad. 

v9 if Airtp FtepBdtEinEvflrvKtyandCurxar C^nttul . 

APPLE COMPATIBLE 
.oooHc.no. r COMPUTER PRODUCTS 

AUTOTEHM SO Column Card w/Siltswitch W9.00 

80 COLUMN CARD (Videi Compalibfe) 69.00 

sOFTSWiTGH for 80 Column Catd as.oo 

zao CARD (CP.M) 69.M) 

16K RAM CARD wrCalJle (Language Card) 49.00 

16K RAM CARD (Lariguage Card) Cabless 39.1)0 

PARALLEL PRINTER CARD (Universal) 59.00 

GRAPHIC PRINTER CARD Suppons Ktost Printers 69.00 

PHINTEfiFACE CARD (Practical Peiiptierai) 69.00 

SERIAL INTERFACE CARD (RS-232 Card) S9.0O 

SUPER SERIAL INTERFACE CARD 110.00 

DISK CONTROLLER CARD 45.00 

DISK CONTROLLER CARO 3.2'3 3 Auto Salact 55.00 

EPROM WHn'ER CARD (27 1 6'2732/a764) 75.00 

12flK HAM CARD 199.00 

TTL IC TESTER CARD ((or Known'Unknown TTL IC'S). . 160.00 

RGB COLOR INTERFACE CARD 89.00 

PAL SYSTEM TV INTERFACE CARO 45.00 

R.F. MODULATOR (NTSC Channel 3 4 4) 1J,05 

COPY CARD (Wiltfcard COmpattelal 55.00 

6809 INTERFACE CARO 170.00 

OISK DRIVES 

SUPER 5 SLIM [TEAC DriveKRed Latwl)(40 Track) . -SaJS.OO 

SUPER s SLIM (ALPS Drive) (Qreen Latjel) 169.00 

AUSUKA SUM (wJOpto Sensor)(B!ue Lat»l) 225.00 

M-SCI FULL HEIGHT A-2 Drive (Shugartj 199.00 

PINECOM SUPER DRIVE (Full Height Sermens) 199.00 

MONITORS 

FORMULA IBM Style 1 r Gre«n, HI Resolution SI 30.00 

EA 12' Green, Hl-Besolutlon 99.00 

EA 1 r Amber, Hl-Resolutlon 1M.O0 

AMDEK VIDEO 300 12' (Sraen, Hl-Flesolution 145.00 

AMDEK VIDEO 3O0A 12" Amber. Hi-Rasolutlon 185.00 

AMDEK COLOR I t3' Color 290.00 

GORILLA 1 2" Green, Hi-Resolutlon '99.00 

OrHER PRODUCTS 

TILTABLE MONITOR STAND (lor 12'/13- Monitors) . . . ,S24.95 

DISKETTE HOLEPUNCH (Conv Diak lo Doutjie Side) .... 6,99 

DISKETTE BOX w Keylock (Holds too 6'/*- Disks 16J0 

POWER STRIPE w Surpe Surpressor 4 swltoh, 6 Ouaets. 19S5 

APPLE FAN w.'Surge Surpressor & Switotl, 2 Outlets 39.00 

HEAVY DUTY JOYSTICK wfAulo Center and Fine Trim . . 29.00 
GENERIC BRAND DISKETTES S.S.D.O. Ifiax of 10) ... . 16.60 

3M DISKETTES S.S.D.D, (Box Of 10) 2J.0O 

SENTINEL DISKETTES S.S.D.D, (Box of 10) 21.00 

DATALIFE DISKETTES S.S.D.D. (Box olIOj 2S.0O 



FORMULA INTERNATIONAL INC. 

T2603 Crenshaw Blvd., Dept B, iHawthoTne, CA 90250 
For inrornnalion [2t3> 973-1921 * Orcfefi Only (outside CalifO {SIKI) 672^8758 



CPUiiOftglii'--^--' ' -'"■- 



MINIHUH OROER S10.0D. CA Rffudnrtk odd & ^N ^In Um 

PMxw ordfffi iccwpled (^ VISA csf MMiSf MW Ort*|f HdCOO'4 
?wn BtifeiKl to chjingo wthoui notKB. 

SHIPPING AND NANDUNO CHARGES 

under i^.Oa Over »0.OD 
Purthai* Purctus* 



STORE HOURS 

Mon.-FfJ )0am-7pirt 
Sat HOam-Gpm 

PLEASE NOTE A 1^^. rfr- 
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74247 


)24 


743) )4 


.54 


743280 


1.90 


7432 


?l 


1 74132 
74)35 


.44 
.49 


74248 
74249 


1.80 
1.90 


743124 
743132 


2.70 
1.20 


74S28T 


1.85 


7433 


.4' 


743286 


I.IS 


7437 


.28 74)4) 


.64 


74251 


.74 


743133 


.44 


74S28S 


5.84 


7438 


.28 74)42 


2.90 


74259 


2iO 


74SI34 


.49 


743381 


6.90 


7448 


.11 


74143 


2.00 


74288 


1.30 


743135 


.68 


74S373 


2.40 


7442 


.48 74145 


.59 


74273 


l.fiO 


743133 


.84 


743374 


2.40 


7443 


.64 74147 


1.75 


74276 


liO 


74S139 


.34 


743381 


7.90 


7444 


.88 74148 


1.76 


74279 


.74 


743140 


,54 


7433B7 


1.90 


7445 


.68 74150 


1.30 


74283 


1.95 


74S151 


,94 


743412 


2.93 


7446 


.88 74151 


.64 


74284 


3.70 


743153 


.94 


74J471 


4.90 


7447 


.68 74)52 


.64 


74285 


3.70 


743157 


.94 


743472 


4.90 


7448 


.88 74153 


.64 


74290 


.94 


743158 


.94 


743474 


4.90 


7450 


.18 74154 


liO 


74293 


.74 


T4S1G1 


1.90 


743482 


)G.20 


745) 


.2! 


74155 


.74 


74298 


.84 


743182 


1.90 


745870 


2.90 


7453 


.22 74158 


.64 


74351 


220 




8000 




7454 


.22 74)57 


54 


74385 


.84 










74GD 


.22 74)59 


150 


74356 


.84 


8035 ... 


... 5.90 


8089 


. 80.05 


7470 


.34 74)00 


.84 


743fi7 


.54 


8039 ... 


... 8.90 


6)55 


. 5.90 


7472 


.23 74)81 


.68 


743GB 


.54 


IN3-80eO 


... 16.95 


8)66-2..,. 


. 7.99 


7473 


.33 74)82 


.84 


74375 


2.)6 


IN 3- 8073 


. ., 49.95 


8)56 


. 8.90 


7474 


.32 74)83 


.58 


74398 


).70 


8080 . . . 


. . . 3.90 


8)85 


. 28.95 


7475 
7475 
7480 


.44 74)64 
.34 74)85 
.68 74)66 


.84 
.84 
.96 


74393 
74425 
74426 


).3a 

3.) a 

,84 


8085 . . , 
B0B5A-2 
0086 ... 


, . . 5.90 
... 10.95 
... 28.95 


8)85-2.... 
874) 


. 36.95 
. 38.96 


748) 


).05 74)67 


2 91) 


74490 


2.60 


8087 ... 


. I99.DD 


B74B 


. 49.95 




74)78 


1.60 






BOSS ... 


... 38.95 


8755 


. 23.95 












8200 


Z-80 


6500 


6800 




8202 .. 

8203 .. 


.. 23.S5 
..38,95 


Z.5 MHZ 


1 Mhz 


60DD0 
6800 




60.) G 
3.)D 


8205 .. 
8212 .. 


. , . 3.45 
.,,1,75 


ztD-cni ... 


.. 3.)0 


0502 . . . 




. 4.90 

. 690 


6002 
6008 




7.)0 
IZ.)0 


8214 ., 
8218 .. 
8224 


...3.80 

.,,1,70 

2 20 


290-0(97 ... 
I99-DM ... 


. . , 3.00 
. . 10.06 
.. 13.00 


6604 








0606 ... 




. I.DO 


6000E 




18.95 


S22e .. 


... 1,75 


Its-no .... 


... 3.00 


8607 ... 




. 9.90 


GOO) 
0010 
6120 
6021 




IQ.)6 
2.)0 
4.30 
J.20 


8228 .. 

8237 .. 
8237-a 

8238 .. 
8243 .. 


.,.3.45 
.. 18.95 
..20.95 
...4.46 
.. 10.95 


199-110/0 . . . 


.. 1I.)0 


0620 ... 
6622 ... 
0632 . . . 




. 4.30 
. 6.90 
. 9.00 




Z9E-tE0/l ... 
Z9D-1I0/2 ... 
ZtO-IIO/O . . . 


.. 11.05 
.. 11.06 

.. 11.90 






6646 ... 




21.60 


6820 




13,96 


8250 .. 


., ie.9S 


4.DMIZ 


6601 ... 




10,15 


0840 




11.96 


8251 .. 
8253 


, , , 4.45 
6 90 


z)o«-cra .. 


. . , 42) 








6143 




33.95 


82S3-S 


,,, 7,90 


Z004-CK .. 


, , , 4,90 


2Mh 


I. 


8144 
6846 




24,96 
13.95 


8255 .. 
8255-9 


, , , 4.45 
... 5,20 


zao«-o«iT . 

ZI0D-0M4 . 


... )JE 

.. l2.tE 


6602JI 


. 0.00 


884T 




)D.I)G 


B257 .. 

8257-5 


... 7.90 


ZtO«-IIO/0 . 


... 4-!) 

.. I!.9E 


85224 


0)0 


8150 




3J6 


8259 .. 


. . . e,85 


ZIO«-tlO/1 . 


.. I!.9S 






6162 




)6.70 


3259-5 


... 7.45 


ZI0>-tl0/2 . 


.. I!.lt 


eG32A 


10.06 


0180 




).)0 


8271 .. 


.. 75.00 


ZlOt-tlO/l . 


.. IZ.)S 


864S* 


2B.9S 


6062 
0875 




)0.96 
6.00 


B272 ,. 
8275 .. 
8279 .. 


.. 38.96 

.. 28.95 

. . 8.90 


6.DM 


HZ 


666)4 


19.98 


0)80 




2.2D 


827S-5 


... 9.0O 


ZtOI-CPO .. 


...0.16 






88)3 




21.98 


8283 .. 


...8.45 


Z991-CTC .. 


.. 1!.BE 


3Mh 


Z 


68047 
60400 




23.96 
)0.)6 


8283 .. 

8284 .. 
82B6 .. 


... 8.45 
.. 14.95 
...6.46 


ztot-rio .. 

Z9DI-0«r . 


. . 1 !.IE 

.. I!.)0 


85828 


. 9)0 


1 Mhz 




8287 .. 

8288 .. 


. . . 6.45 
.. 24.00 


ZILO 


G 






88808 




).)6 


8289 .. 


. . 48.95 


Z013! .... 


. . 33)0 






88002 




2)16 


8292 .. 


.. 16.95 


i%n\ .... 


. . 30.t0 






88B09E 


20.) 6 




INTERFACE CHIPS 








8800) 




20.96 














88816 




6)0 


8T26 ... 


... 1.54 


HBB 


.. .00 






0882) 
8)048 




6,90 
18)6 


68T28 .. 


.... 1.64 


DM613) ... 


. . 2.90 








8T95 ... 


.... JB 


DrB304 ... 


. . 2.24 


. _ 




88850 




5.«D 


6196 ... 
»T97 ... 


... .BB 
88 


0S8B35 ... 
038838 ... 


.. 1.94 
.. .98 



OHCUE 99 ON FREE INFORMATION CARD 



I 



mi 

1791 
1713 
1795 
1797 
Z791 
2713 
Z79S 




1984 

- THE IC MASTER - 

Your ticket to fast and 
easy IC selections 

$ 39 96 



Y 

I ! SI 



CRYSTAL CLOCK QSCILLATORS 



PART HO. 
1,000 
t.S43 
2.000 
4.000 
8.0O0 

10.OO0 

18.000 
18.432 
19.650 
20.000 
32.000 



FREPENCY 

1.0000 MHz 

1.S432MHI 

2.0000 MHz 

4.0000 MHz 

B.OOOOMHz 

10.0000 MHz 

16.0000 MHz 

18.43S0MHZ 

19.6008 MHl 

20.0O0O MHz 

32.0000 MHz 



PRICE 
9.95 
S.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 



VOLTAGE REGULATORS 



7B05T... 
7BM0Se . 
78087... 
7812T... 
7815T... 
7824T. 



.74 
.34 
.74 
.74 
.74 
.74 



TSOBT 




T90ST 




T91CT 




TS1ST 




TK4T 




imt 


.. 1.44 


TBIZK 


.. 1.44 


79161 


.. 1.44 


792411 


.. 1.44 


79105 


■ ► f h7B 


T9t12 




T9LI8 78 


Llli323K... 


.. 4.90 


IIA7BS40. . , 


.. 1,90 



7e05K 1.34 

7812lt 1,34 

781&K 1.34 

7824K 1,34 

78L05 68 

781.12.... GB 

76115 EB 

78H05K 9,90 

78HI2K 9.98 

C,T = TO-220K = TO-3 

L = T0-92 

DIP SWITCHES 

4 POSITION 84 

SPOSmON .89 

6 POSITION 89 

TPOSmON 94 

8 POSITION 94 

IC SOCKETS 

(1 to es) 



BdIbST 12 

t4plBST 14 

ISpllST 16 

It Hi ST 19 

20 pil S7 2t 

22|iilT 2i 

!4 pti ST iO 

!8|liST 39 

iOpliST 4B 



8 III WW 
MfllWW 
IBpliWi 
IBpliWW 
20 pli WW 
IZ pin WW 
24 pli WW 
28 pli WW 
40 fit WW 







ST = Soldertall WW = Wlrewrap 



21 F SOCKETS 

16plnZIF 5,90 

24ptnZIF 7.90 

28 pin ZIF. 8.90 

ZIF = TEKTOOL (Zero ln»«rHon Force) 



\ 




IBM Expansion KIT 
Upgrade Chips 

41 64 200n8 9 @ 5.45 ea. 
mlcromax 

VIEWMAX-80 149.86 

• 80 Column card for Apple 11+ 

• Video Soft Switch 

• Inverse Video 

• 2 Year Warranty 





QUV-T8/1 

EPROM Eraser 




%, 



VIEWIViAX-80e 129."^ 

• 80 Column card for Apple HE 

• 64K RAM expandable to 128K 

64K RAM Upgrade 43.^" 



QUV-TS/1 Economy Modal: 

Low coat EPROM eraser in plastic en- 
closure. The UV element is In the lid 
and you place the EPHOMS in the bot- 
tom half. No timer or switch option, 

• Enm at ti 8 irMtK li IS - 20 nlailii. 

• 12,000 uWatts at 1" distance. 

• 90-Oay Warranty ^Q 95 

The FLIP SORT™ 

The new Rip Sort™ has all the fine 
qualities of the original with some 
added benefits: a new design 
and 50% greater capacity. Holds 
75 diskettes and the price is now 
tower than ever— $16 95 



ATHANA BULK 5V4" 

DISKETTES 

SS/SD 15.90 (HO LABEL) 

SS/DO ... 16.90 SS/DD... 10/14.90 
DS/DD . . . ZZ.BO 100 up — CALL 

APPLE ACCESSORIES 
80 Column Appla ll-t- ... 149.95 
80 Column Apple HE ... 129,95 

Z80 Appla 11+ 89.00 

Z80 Apple HE 89,00 

16KCard 39.95 

Cooling Fen 38.95 

Power Supply 74.95 

Joystick 29.95 

Ftp Modulator 13. 9S 

Disk Drive 1 99.00 

Controller Card 59.95 

APPLE COIMPATiBLE 

DISK DRIVE 




e ShuQart mechanism, made In U-S.A, 

• Drrectiy replaces Apple Disk 11 

• Fuiiy compatible with Appie Control ier 
or other Apple compatible controllers, 

• One Year Warranty 

CONTROLLER CARD,,, 59.95 

COOLING FAN 

38." 




APPLE COiMPATIBLE 

POWER SUPPLY 

74.^^ 




• Powers Apple type systems 

• -l-SV @ 5A +12V @ 3A 
-5V @ .5A -1 2V @ .5A 

• Includes Instructions 

The Flip Sort PLUS"* 

The new Flip Sort PLUS" adds 
new dimensions to storage. Its 
smoked acrylic elegance holds 
over 100 diskettes with all the 
features you expect from the Rip 
Sort Family- $24.95 




APPLE COMPATIBLE 

JOYSTICK 



29." 



16K RAM Card -Apple 11+ 

• 2-Yoar Warranty 

Assembled & Tested.... 39.95 

For the APPLE HOBBIEST 

DoKay KITS: 

16K RAM card 24.95 

80ColumnCardil+... 89.95 

ZSOCard 69.95 

Printer Card 24.95 

SOColumnCardilE ...S9.95 

KEYBOARD (99/4) 
48iteys4"x10" 6.95 





Reg. Power Supply 

Model 4A/PS (99/4) 
3 DC Outputs: 

12V.@.4A, +5V@ 1.1 A 
-5V @ .2A Highly Filtered 

6.95 



iilimi 



TERMS: Minimum order 
For shipping and handling, include 
S2.50 for UPS ground or S3-50 for 
UPS Blue (airl For each additional 
air pound, add SI tor UPS Blue 
shipping and handling, California 
residents must include 6% sales 
tax; Bay area and LA residents in- 
clude 6'/!% sales tax. Prices are 
subject to change wilhout notice. 
We are not responsible for typo- 
graphical errors We reserve the 
nght to limit quantities and to sub- 
stttute manufacturers All merchan- 
dise subject to orior sale 



I CALL for VOLUME Quotes 



HOURS: Mon, - Fri 7:30 to 5:CX) 
Saturdays 10:00 to 3:00 
VISIT OUR RETAIL STORE 

2100 DeU Cruz Blvd, 

Santa Clara, CA 95050 

(<)08) 988-0697 

ALL MERCHANDISE IS 

100% GUARANTEED 



Telex: 756440 

T 




DoKa 



CjRCLE 99 ON FREE INFORMATION CAHQ. 




-MtCKOraOCESSOR CHIPS - 




rnsoo 

McSGil 

Niso: 

7^151 1 

T4L£2t 
T4tm 

7411SJ! 

ML5J3 

T4LS*|) 

T41StI 

r4lS4t 
T*LS4( 

Htsyi 

74L5T3 

141 SJt 

74L£H 



r>iLS9? 

»i5M 

uisn 

T41310J 
74LS1C1SI 

msii3 

msiii4 

f44J<I3 

rKSin 
niji» 

f4iS1J3 
74lS43fl 

MIS1S1 

Jilts IH 
Mis 1(1 
MLS If! 
mS3E3 
74LSfM 

74LSiei 

74LSm 

74LSIi74 

nam 

MI.S1M 
MLSS91 



TJiiSisr ii 

^^"91 ]( 

MLS Eft Ii 

r^issg^ 14 

r4ES??i n 

tMSi*a » 

TnsMi » 

MLSS^Jt 14 

?41S344 n 

r^iis^? ]■ 

McS!4t II 

Ml^4« If 

r^tSHi K 

UlSia If 

ML^7 It 

ML5Zf4 14 

MlSlil II 

riLsm If 

HlS?» 14 

ri!lii2U 14 

Mtsjia It 

MljS3i'!j' If 

TU%12,i 11 

r^lSUi It 

?4tSj« 1( 

f*i.SXJ If 

r4LS3« II 

Miar) » 

MLSJ74 H 

rjiisa?'^ If 

ritsjw i( 

74I,U»3 II 

Miisro II 

ciLSn n 

&U597 It 



r*S03 
7450? 
74501 

MSM 
r4S« 
mM 

74515 
7<S» 

74S3t 
745S1 
745H 

MS« 



74Sm 

MS13^ 
MS1X 
MS1» 

;isiu 

MSUD 
MStH 

MS1U 

MStSO 
MSI 74 

MS III' 

74S1W 
74S1D:> 
745 rse 
MSMe 
MSMl 

t4^m; 



^457*3 

7IKS1 

74S?M 

74UH 

74SJJ7* 

71^373 
7*374 
74S3I7* 
745*71 - 
7lS;^73- 
7*Si7J* 
74S474* 

MSS711- 

74SS7I' 
74S&7r 
745^73- 
MM40 
74SW1 



axxat 



E*JCa3»l 11 



CA3l3Di 


1 


4n 


DU14S 




r* 


guiecK 




1 *s 


l^it1£ 


]t 


?» 


DU<Uf 


It 


tn 


CAJitn 


It 


iM 


DmoiV 


14 


» 



i:{Maii 

CIMQII 
CO4013 
CWOM 

c»ai7 

ILC>4Et?f> 
[J»D34 

CD4o;r 

CCMOU 



COUMO 

CWW1 

>C[H[H3 



cr4»i 

C&4DU 

EWQS! 
CCHDtd 

C&W6I 

CUOH 
tOIDTi!} 
'CIHD7I' 
£04071 

KM073 
C(HD75 

nM07i 

CtH&II 



PUim If 

E&ISH If 

UMW? 1< 

nH&iD If 

C!»i■\^ 11 

COii'U It 

CAISU 14 

[X4MS » 

C&l1>1t II 

04^11 If 

CIMiH 11 

DEMUO II 

CIM^ II 

CHUt If 

CJH^n 11 

cix^j 11 

□M;«? 14 

□UUt II 

cjMaj n 

tOi^M 14 

c&im 11 

C^fl* It 

HCI4409 II 

■ifCE441d 1i 

MCI4411 U 

UQUAit It 

HCI4414 II 

lUCi:<LIE[ W 

MC>4U4 II 

IKT4W1 14 



110 



MICROPROCESSOR COMPONENTS b^l 



Digitatker" 



ui\j pci Ctack M4 wui rjMtn 

mJ-l'UmnidCWU lUHr 
QV-FM £iV*M OMJ IIMI 



cm Sol ct«^Hitau itvii 
mjjHin' 



(TUIfrVHIHl: 
CmtVII-H 

HiushUikDivriw 



CMlUKSHtfUtriDC^Abu 







4* Cajv>i'rr<v4Pv«WL<'0(H 

-UW/HOQ/6WO0 sehies— 

' Mfv win Voik. 4f< UU 4?yKr I 



lWw4llrM< wwiiucwtri 

I in4(k'M KM IV^HAJDIJ 

J4 SFnOvHwiSraibUAijustp 

M (l-MOwOiBiUlMODfU 

M MPV IfrBictlUHfi 

4B GtiUfi'PuiCOllinl A^DGH 

4B Mblhi piaiBcH Cvrn Cdnf afn 

n tnhjnud Ptm Cwnni in!: 

24 (>4lll:P|*l>W{4»iqj 

4t P*nphtfil inlJir **K4tr 



lb 

«n 

79i 

- J,S5 
14 til 



i7l 
7« 

4? (J 
5« 

?t 1^ 

gs5 



ounu 



m374 

vc^ 

INSB4] 

ilSK4!i 
iPt^AMfi 
MS&47 
PtSSHI 

ygzH 

cw» 
en? 75 

IW 



INSiTTi I 

^Dina 

FDim 



l2lkfliR!Ait«HI/U 

Oca D Flp ^ In.fCB e74C!74k 
- - wi4/tS4]» 



U'0b)^)dirb'4|..$n4 
^i'lltr Vr/nmi &CniH [NCSZZI 
ftKDir m <iqrt tpom \7*ciU3\ 
Cba>HCff*:l|ir74Cai1| 
riMCliJi 



« hog CVAC«*fl 

*t hiq Cdt Centrehf 

» t-IHTin-SMbfrKDOtfTfVB 

tft tMfc6«iaMJifcamr 

H Ocii LKtutf hwa Dpv 

40 tEKDM<oy>nt/D 

— DHW COKFlOUUtt 



4t [MDwWWSASaUliwh 
" -■■— -flVfi^ 



itM 

ass 



MCJ4IXP 
UWU?4iH 

klW»l74>W 



-SfECtW-FUHCTllW- 

■ [XJ.MDSDBU(kfWl!W|. 



ItaTlraCUi 
ConViiekTflVtavk 

««DnctLigEnH 



1 Ond liQftM w/IH &ai M 



LOW rnoriLC 

aiNJ SOCKETS 



llpH UP' 






SOLDEflTAtL (GOLDi 






I,t1 



1H 



I* PJNAMFp RAMI 

lOMrl iX^-ii'" 
40««Kt OKlni} 

ii5Uii1J1»«i 
]A»<il|nfrn) 

»53iiHiv>di;i 

tui*t' — 



M4iun] 
uu^to 

4tlSI 

Mwusa? 

UW5ZG0^ 



?115 

JI14 

MUL 

?n4'3 

?M*L-I 

?M^ 

?E4e 

TMS4e45 
TMS4n47 IS. 

>*U(ii{iP1 
JM6116P4 
•<UM1fiir< 

H*lKt4L.P15 
jnSOQ 

MH 
r4C9'Jfl 
MC»1 
74CM1 

r4cno 

r4S!C0 
MS;C4 
f4S!B 
HSEG' 



til (rnsnn 

11 4Dnii (3WnhUt4ti 
n 4D9bi im^l^lOl 

II tiby (H^ 

It 1G 3A4XI iryyii 

II lE3S4xli:Kn| 

II 1fi.»4xli;»r^| 

It ll!M r?a>tti 

— ST*TTC M«*— 
11 ?^.i \tbai\ii 

It ZSSi4 H^iCnt-illlX 

tl iSMil 4JU1I 

II iSZtm HUlmiL ' 

I5Si4 44»r4>ili1 



93 

2:4t 

f 19'1'ii U 

t»-|'1J9> 
1 4}'|/rD9% 
c -n ' i/49 ?^ 

i « ■ t/44 Sft 
49"l^r H 
tu 

I 4 95 

3M 

mi 

1 n IM4q5 
IM J'1?« 
1 49 1/10 95 



Hb4 

l[rZ4>4 
tl>?4j4 
r[^4i4 



II 1{IMi4 

a i{i74±4 

II 40Kil 

M 7(Hli| 

M ^MBlB 

14 2i3i»i« 

II t197ill 

S (iKfl 



^4;ff4kVl}S 

r4iQ,j| 
!4t4nlL^ 

iroy*! 

iTOniLf 
iJCnij 

|4lCn*| 

l45C«yi| 
|4»nijUlDS 



1 4B"l«'g'n 
l»-t.'iJ« 

1 ^ IMI « 



If 



17374 

:m 

Z^OI 5 
TUU5I» 

riii£»3; 
ruu7it 

7^11 

^Cll 

J71BI 

77IH3'5 

2737 

?7J7A 4. 

Z7&i^ 
ITUi 
WII57IHD 
UU4U7e4 

745)« 
?45J1^ 
MSZIf 
MS3t7 
MS4ri 
T4S4n 
T4S4^ 
r*S474 
74S4rS 
MS4rB 
T4547( 
74S&rO 
74SH1 
r4S5i7 
T4S5TJ 

tan 

B2Sllb 
S?St2] 

S3StJ9 
B£SrS3 
Msrii 

I2SE41 

□HI7S]Xm 
DU|7f1t1N 

Mi;sit4ii 

□M>7$1iUM 
DUtJSitM 
□MlTSillH 



|irA«iC«K 
liW^jClMS 

4ii>(h9)cyos 

ilXWLPCWfi 

1.1&U1L p 

11 7Vi:i4 r?»>^|CUOS 

It icn4'<( riMTiiCMOSiiun 

II l[K4..t c2»^^tCU0SltS1|j 
If IB«4 i3i^i]»140& 
It Z5&4r rFTiMI 113410 

If 75^ir i;B0'ii»:4n 

It \i±* LUmi3»D1 

If ID34]I tJOMJClt: l»4t»l 

If 1^4 iJ^hfiQC i74Sjni 

— MOIW/CWIMS 

34 rCfi-if i:4£Cn(t 

M i^EJ4a i,vj>arsuffir74i 

24 TC^S (4^1t:71& 

14 4Ci»iS 14»n;ii|UUU3' 

71 l)9?j> H^tli 

14 ^t.t |4bdni|i3itfl4pi 

14 Idlua H50tii|i 



It »4 
14 
14 
U 

U 



It; 



11 



|3M)m» 
4n6it l4Uiri)JlV 

» 4oK>a i»an|[ 

74 ICtHil 4U(4| 

a i)»>t i4;frTx» 
a itizii i3flantt 

24 5F!ilLluiJ 

(4 il9ift ii'&iH 

7» 1 B 3I4jI M^lh^ i;tK [flQM 

It UXl PAOWOC IE33i3'1| 

If 7^* mOH r s (Ejai ij 
mciMrs ^U3i I) 
ntDMDc lutn )| 

WOUTS (tJMil 

nowTs ftM'iS 

FIflQM □ C l'U4|| 

raou T s cowtranM] 

""■■DC 44)3401 



MT5 

UDC1> 



379:1 
?^4 

75&c£ 
S^?i| 
5t£(l 
5t24 

&12EI 

1117414 
1{IM4t 
517^4 

Sr2a4 nDUTSCGBei 
H174i4 WOUDC I«SJ| 
mm* B*OM r S (KSi37r 
rHOUOC I77S1I1 

p*iOMr s t?fsisi 

FWHT S (7^191 

nvuoc i77s:>Q) 

HWWT.S t7rS71| 
PflQUDE 17751 ;'i 
!04jt<4 FAOWTS (ref?4^n 
ZIMb4 LiCinii 
ICMi* >*IOUD,C [IJSIBI 
102411 HOUFS 1&S1I1I 
7«4ti4 iWIMDC IIKIHI 

n4«i4 now r s tomif 
»4ii4 inoMQC iizsitti 

iJIfJUI. 



If 32^ 

r4 jifiB 

It 32>J] 

II ?5fii4 

It Hb4 

If 517k4 



DC 10 

MC347aP 

MG)4iMLr 

UC>40BLI 

AfiCflSCJlOl 



WClDfiO 

lUCIDT? 
WCi?fH* 
LWU47 
LMJ15J: 
LUJMH 
AY-5-IIMU 



MTomOAii.^uat.ttWSfVftH 4 ^ 

1'|7'[H0/ACQnwr«r|DJ^COUtnCl|| 1 n 

lllt)'lO;ACoftrtfE4r|CAE3iOHCI4l ?» 
TIM-til A/OCMrtr[ir|«iy;Lm 4 S4 

HlM^DCvnivitirllLSlI 3 49 

11 l-bt Bft, CHMrw iQ 7|M (Ml 1 S(i 

niS V ArOCiOrTWIir il'th Vurt) ^ 4 49 

lfl'l-tii14^DCm«tar|ie'{> UuBi i in 
14tl>.MD/ACM Ucn CfHV leOltiti 7» 
n iDti(rD/4iCm.Ucn. Cdhv tll»Hj 19^ 

iiidba'Di'aCh^iqibhlmi rsi 

1IIC-[iilD7IIC«r» |I).20KL«1 |[ S'H 

i| i 7 b>l 0^4. Can* CD.TOK iJn ^ f » 

CJALUncCurrtMbutt f t9 

Tpn;mi!i,'iTrinKii,:t? 1.41} 

lima Cwm FiK W I iMHTlj'C* I JW 

4i3w:iiriUMiiTmM?i lis 



DT1050 — AppftcBt^Dna: T»chlng Aids, 
■ppljancei. clockft, automotlva, tBlacamrniinl^- 
Uor\i, languagi trinilitloitt, etc. 

Tlv DTiOSC \i a LLiiyJard DiQITALKEP hi! nncod^litlLhi 137 kt^tiJ'Jlt 

wnnSi and lonvi hflifc &«»m i.|3,ian9d d'KrflU tlX'tti*t. m^ktna II 
poaaibiA loeutpui iingLt iverd} ^ woi'di c&ncaiardtad mia chrawi 
or tinn itniencai Th« rcica" eu I pul ai 1tu QT106D ii i higiily rn 
larilflblv itvf.M iOiC» f l-mjilr ind cfula^n » voKbi can bo synlhWfJ- 
Ad Th« T«CJCulafV ■« gh&f*n s« llial 11 ru a^^liCabPto [fl many titK' 
ducif and nui&ala 

Tt>» onOU comkil* el i SpH«li PnKwvt Ohlp. MHHlH (4&[)iii> 
jM lin3i3)$p**E:F] ROUi HIHS3lt4«$ni ■.nd HHUI|45£R24?4-pJn» 
ilDng -min a Hatlar Word liij and a neacnmandtd telHmablc 
dliiBrairiii en Eh« iftf licttlon t>h**L 

DTtOSO DigNalker™ ...JMJSm. 

MM5<10< ProMSSOr Chip jU.Siea . 

DT10S7-Ei|iiii<litl»DT1050y9abulVYf'«ll1371i>DMr2E(l 

PMHe. DTiDs; $24.95 M. 



Omi^DlL 



FtJTlV'KJl* 



7J0KJ« 

TTOKITj/iCi* 

jr((?Aira 

F7ISW 

77ISAU 
i^lffiPI 

raiwi 

7J17AJB 
77?WV'M- 



CMOSPraotviTr* 
StRMfc-iChp nfL 

Jt Oac LCD OtWriiF rtnt 7111 
IC Cjrorilaara oipu^ 
3ftDgtAJDI.LEDt*M| 
C C>cu4tNrd Dopiffr 

S'l^EfcTtA/DLOIiCki HID 
LOwblMrVWIInOOl* 
CMD:; LfDStnvttciUTImH 

Tdhi Cwilv 

1 XTi 



rrtq OunlwCIW. ni 

4func CUOSf^ptUtChCCr 

,4 fjK i'flufcjuh c?ip. .m 

i.^uiw i:iv^vC4 
tC^rrrfq CfwiivCC 

4&p:i,(Q L'p/Ptmi CttJm C A 
4 ChSit LED Dp' DAvfl CCuAar C C 
HCD 4 -^ OV tip £ou»Vf DRi 



■9n 

UK 

an 



1915 
1D« 



M« 



taOODB ig«3im'ERSILDBtiBooktt3»Di 



„,j;;,- , 74HC High Speed CMOS 



Tmrrr 



SOLOCnTAIL 

STANDARD (TINy 

1* ifr»l 



WIRE WRAP SOCKETS 
ISOLDS LEVEL m 

II IfrW IflOi^ 



i.H 



lit 



^10.00 MEFilmum Order — U.S. Funds Only 
CBlIfomli R*ikl*n1s Add 6Vj% Salai Tsk 
Ship^irtg — Add £% pJus S1,&Q Endurance 
SBnd SJLS.E. for MontMy Satos Flyer! 



SpK Sh*«tt — 30c finch 
S*nd $1-00 Po«t«(|a for your 
FH££ T9** JAJrff CO C^ TALOG 
PrlcM Sul>}«^ to Chjinga 
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135S SHOREWAY ROAD, BELMONT, CA 94002 
tm» PHONE OfiDEES WELCOME — (415) 592-8097 Telex: i76043 



CIRCLE 41 ON FREE INFORMATION CARD 




1KIM1I ,t11.»S . 



Commodore 



RS232 ADAPTER FOR 
VIC-20 AND COMMODORE 64 



ProModem 1 200 




TiM JEZ32CM alkiws coium^^ of standsrcl »«fial RS£32 
pHntcrc, modenrrs^ etc. to your VIC-20 and C-E4. A 4-fx>l« 
iwhch allows the Fnverann ol tfia 4 control linos. Com- 
p4v(« ingt«ILation att^ op^tatiofi InatTLKtlons Inctuded. 

■ Plugs into User Part • ProvKJes Slenclard fiS23? signal 
levels ' Uses 6 StQna|£ (Tr^nsmtt, Fecervo. Clo^r to Send, 
R^queeE to Send, Data Temiinal R'sady, [>at£i Set Featiiy) 

JE232CM $39.95 



aL 



PBOHETHEUS 



Intelligent 300/1200 Baud 

Telephone Modem with 

Real Time Clock/Calendar 

Itm ProMod«m ^^5sBe\\2^ 2A (300/ 1 2D0 bauo) Intelll - 
genl siand-aJonc modem ■ Foil featured expandable 
[TkOdem ^Standard foalures Irtcludo Auto Answer and 
AljIq Dial. Help CommaridSK Programmabilc Inttriligflnt 
Diaring, Touch Tone"' and Puis? Dealing 4 More * Hayes 
command 3Ql oomciatibla plus an addlUonal extended 
oommand sot ■ Slhown w/alphanurnc^ic dispFay option 

PM 1200. .....$375.00 



KEYBOARDS 



VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 




JESIOAP 



JES2aGM 

« DvBT Z50 word vKitmiarv-iFflxii ilhnv Uii formition gtl mnn' 
thiEi 5(K] wwdj • BuM-fnimplifiir. tpeikir. voJumtcwitrol, ind 
ludJd )ick • Recwlat i chur, jiiiur^i malt vc^ * Pfug-ln ussr 
rMdv with iJKiimBnUlkin ind timpte taf1'ivjir» » Cjie ilzs; 

APPLICftTIDMS: • S»Mir% WvnlnQ * TelKftmmuniuUDi 

• TiKhIn? « Han<lk4p Aid 

• hslrumcnlttlon • Giniii 

TK6 JES20 VOfCeSYl^THESlIER will pli^ risMinto your 
cofnpubHsnd Allow you to enharv&e almoAt any app31c«^ 
tion. ILTIilixdrrg NpLional Semiconductor's DJGITALKER"' 
SpcHKh Proceasor 10 (with four cu&tom memory chipt]i, 
tho JE&20 coinpr«53«s natural spcwch into digital mem- 
01^ incttiding ihe origrnal LnUvctiont «nd «fnph(i9«au The 
rsKjH i% An exlfemety cl«ar, natural vocallzBtton, 
PtrtNa. Dwcrip lt&n Prlc> 

JEEiWM F« Commsdon E4 A VIC-20 $114.9S 

JE52DAP FerAppttllJI+.ind/ta $149.95 






New! 




Nationally Known 
Manufactumr! 




2V*'Lx9.S-Vfx^U-H 



He"' 




Mitsumi 54-Key Unencoded 
Matrix All'Purpoae Keyboard 

■ SPST kSvawilctiQa ' 20 fun n tltjGfl caWft COnnK- 
ten ■ Low p«jiifc keys -FiialurM cu^wi" wnlfotv 
CcnErcil, cups (I'^h]' 'LKVcticHi, enter and shiK kays 
' Cokir ilLcycHfiaJ: grey • VA: 1 lb. ' PinOul Inrdudcd 

KB54 $14.96 



7fi-Key Serial ASCII Keyboard 

■ Simpl. Msial inlortec* . SPST mHchnnical swttch- 
ing ' Operalea in upper and I0w6r cane - Fnn uaaf 
fundian iaya: F I -F5 ■ Six finaor edflft card coniwc- 
lion ■ color (hdyi): tui > Vi^ht; 2 lt». ■ Dili inol. 

KB76 , $29.95 



1QG-KEY 8-BIT SERIAL ASCII 
KEYBOARD 

' The lenninAla ware dq^lgrw^ to tx (Jalty ClvairHtdl 
around a central ho4l contoutti'r end u»d a» incf^- 
vi<JuAliiwrk statnnn ■ Hall elloctiwitdiinsj ' fiuinefK: 
arvd cursor hovciad ^ ID u»ar dehnable keyn ■ $0' 
iinrtfirtfLCe cable wi4h 3-pln sub-miniBluTD «>nn«c(Qr 
' 7 LED hmcbEin d(Bp4ity3 * Sectinty lock ■ N-licy roJI- 
DvoT ' AutomBlic key rapiNit funclton ■ CcHOf ; (caM): 
hwhiite w/Waclt pgriel-(hoy capsf: grey and Uua 
' lA^ighl €"} ll» ■ Dais inclidded, 

KBt39 $59.95 



eS-K£y Ka^boarii wHh Numeric 
Keypad for Apple Fl and IK 

■ Pluga dirOCtly into Apfile II br IE+ motJiofboftrd with 
^6-pm ribben cabia COfinactOr ' 2S upeciB-l func- 
tions ' CoSor ^'XHt)- Wtwtffi'orsy ' Vftijhl; 2 Iht 

KB-A68 $69.95 




JE6G4 EPROM PROGRAMMER 

8Kto 64K EPROMS - 24 & 28 Pin Packages 

SftF-drtBDi^ — RifDlrH Kb Utfft»6i4 ijtiaa Ik QfKtSm 

t ervi vt'tOetBS EPRiiyvlB 'Cri*;k! Icr ixpptrV flrnHd EPftC**B 
PflOUkCf ERKlfHl ■ RS23JC C<yn[HjtCr Inlcrbtce fcrajrting And 
iluAng ■ L»d»iiliti in)0 lUM by k.Ayb<urd ' Changai dj^ in HUl 
wd ^ LoKli RAM rreni in EPf^OM ' C«nE4r«i £mOM» tor canbirM 
&}P« EPHOW J ■ ft?*>w Inptfi- 1 1 SVAC, «*ir, kiH ftan 1 M 
Mw«r fiOn»Ji*ipt*fi ■ E«3om'*. QotOfWOtctfiated, Iqhr t#n p*nfif iiwrth 
(iwHfid and pi«« n mccru hrowi ■ S(H . 1 ^'Lk m'D X S^-H ■ Wkt^t 
4*. Ibt 

eM|U'nHn3iYE:4pa^ [iMidr bf tn^m) lAM JEt&l'l B^nH tKx g4(AV4 W Pu« 

Ofi lU mm U panH w^^wt Tri If 1imii^mi| tiifcTiiMiirrf imiliftmniiT "h 
tm* h jMHia l«t uekil h ai tdpntf n 

IBUHEmOU 
hr d 'W HMiq IVCEH AlOttyl DATA 3ia 
t A -DffUT S«M MTA- 
tMI?^ etiwvi n DATA n««M ItOn PMI no4 B PflOU wj nl « 4iDlir^ n un 
tvWi|aiBt«4^irira^l)« IhM i^>4 Nvlvn 1 n>ffi«rt gpD^^fq [iu» TTc-ffiU 
Wflgawi M «tadM tfri M1U nUTw uoddt ^u taW bilaBi 

JEe64"A EnOiPmnHir, S995.00 

A&a«n4il#5 £ TMttd |lnckid«* JM1 OA Uodu)t;i 



ECBfuIr ism b M JUHl flAU n« Mp 

t#«^ afiCU<lM bM h4> iwJHH^iP^i^pcTVTi ifi>|| vivnJkid n IBAK b 
[TW eAnpi«(i. tjcf^nvUM B prmdid b idipt Ita tcAMH tadhH cHTipAn >A 111 
FGnireon «iCQetal1-HMrd.siU>|Hrtyn]3ik0i!>b 
Fi^n A LiMiUP TiUE A SAMPLE OF SOTEWAnE WHTTTE^ IN BA^tC FOn 
T>lFTH3-Sa^ MGQELI, LEVEL!! COMPUTE VriLL ALSO BE FfWVIDED 

JE664nAf)S &tm Pni- H^JOes G|iii $1195.CK> 

AiHmtMd i Teiakt iW^Kln JMt4A UMM 



EPfOvt JlAWCn UCOULES - rhc £6Ui JLHretUXU1 1 

fikig- d UcdiM lU fH«-im 1>a XMi 'ly |ht prtcw preownennj ^iHi b 1)11 BKM va 
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nEEK 
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H^niHielL.ttd 
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mi 


IW 


S?.^*»i^_*"-' 


t14H 


iCHE 


RKt 


rw 


f^^m. 


lUM 


WU 


■UHPH 

MCMiajM 
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MO 


au 
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kULFaMLOB 


fl)|t 


Wj»« 


TUt»U 
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POWER SUPPLIES 



TRANSACTION TECHNOLOGY, INC. 
5VDC (S 1 AMP Regulat<Kl Power Supply 

■Oul(»jl*SUB;ei,(lampWM+30TOCr«|ul»tlKI)'lnpu(;11 6VtC. «0 Hi 
. Twa-ipnc iblack/teig«> HM-encioHd caH ■ C tool, ^-condudof black 
pcwsr cofd ■ Sli*: e^- L s 7-W X ^^-H ■ vwght: S lb.. 
PS51194 $14.95 



*^, 




NB*' 



^-^^^^9 



Power/Mate Corp. REGULATED POWER SUPPiy 

-lnput:105-125«10-J50VACsH7-MMl-Ur»rwullllo<i:=CI.<t5*-ThrM 
mounting nurlac^B ■ Owrvoflifle prottctton ■ UL rKognlud - CSA onrlificd 



ElUS/eB 
EtlAS/eC 



5Ve3Af6Ue2,E* <>pt»<-WllI<k-H JIBS $29.95 

sveoArevesA sh-l n 't't-w i ji^-h iib. $39.95 



fOWSR SUPPW +6VDC « 7.S AMR 1 iVDC « 1 .5 *»»P SWnCHtNG 

' in[H/l 11 i^/fC. S0-6OHI 4 1 anp^^mfC, Klfli a 1 G .ima . fui valt /[»«« ituitif 
««teCil«achninV2XfWCi.Oul0Ul 5VIX:a7e.],1p. 12VDC«1 Sjnip-eiKi[|]i«k 

PS94VOS $39.95 



KEPCO/rOK 4-0lrTF(JT awn^CHING POWER SUPPLY 

■ idMl tor dtflk drfv* n*KH ai Cfn* ttrminalt, mtcfocomimtdn mnd 
iridM gamaf 'l(ipgMi5/230tf*C, 50/60HI -Oufputi^SveSAmo.+IIva 
1.B Amp, -^1 2V e 2 Amf], -12V O.i Ainp . UL racpgnuKJ . CSA conijlcd 

■ Sue 7*1-1. i S.a/ie-W K 1H-H ■ Vfelght; 2 Itra 

MRM 174KF. $59.95 



POWER RAC INC. REGULATED POWER SUPPLY 

' RAfVct iot omtKitortY^lems ■ Output: -t-SVOC fl 1 1 Amtn. -5V0C 0' 1 Amp, 
*\I\IOC e : Anpi. -t2VDC C D.S Amp ind fUmC a 3 Amp. - Ovir- 
wltipe pf otKtiqfl ■ Sim: 12H1x64'Wx 4^•■>^ ■ lAtotght: 1 7 IDs. ■ Sp#c incl 

PSZ9ZZ $69.95 



4-CHANNEL SWITCHING POWER SUPPLY 

■ Mlcroprocc'saor, Ri[nh-[:omT}u1(]r, inrmimil. medical frjinpfncnt and proC4U 
CC*itn3l apjlticaltsrta - Inuul: 90-(3CiVAC, 4r-440Hl -Oulpm: >5VDC « 5A, 
-5VDCS 1 A. ■'IJVDC e 1A, 'l2VDCe 1A - Line roBulmona: 1 0.2* ^ Rippte- 
SOrnV ;>'P ■ Load legutation. -t% -OMnrcumml pfotecliAn ^Adj: SV main 
ouiput 'lO^-azije^s-Lxift-wx^-iB/ie-H-WftigJit, i^ibt. 
FCS-ftCMA. S69.9S each 



Switching Power Supply for APPLE II, II - & //e" 

■ Can djive lour floppy tilak drives and up to eight expansion oards 

■ Short circuit and overload prolecUon * Flt$ inside Apple computer 
' Futly regulated +5V « 5A. +1 2V e 1,5A. -5V « .5A. -12V e .5A 

* Direct 0lug-in power cord included ■ Size: 9^''L x Sta'W x 2Si"H 

■Weight; 2 lbs 

KHP4007 , SrSJS 



SIO'QO Minimum Order — J.S, Funds Only 
Cilltomla Restdenta Add €V2% SaEeaTaK 
Shipping — Add S% plus $1,50 Insurance 
Stftd sJiS^E. lt>t MontMy ^a/ea Fiyori 



Spac Sha«ti — 30* udl 
Send $1.00 Poatiga for your 
FHBE 1984 JAM£CO CATALOG 
Pftcaa Subject to Chang* 



MastMCwd 
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ELECTRONICS 




1355 SHOREWAY ROAD, BELMONT, CA 94002 
m* PHONE ORDERS WELCOME — (41S} 5928097 Tehx: r 76043 

CIRCLE M ON FnEEINFOnMATIdH tkhb 



Rberoptics 



! The EOU-UNK Learning Krt 

The EDU-UNK fiber optic System 
is a low-&o«t TTL ccmpatible data 
^ tranamjasion syaiem designed 
speCF^caNy es an educational tool 
ft>r siudenls and engineers work- 
ing In many diPferent industries. 
Includes; iransmllter PCS. a re- 
ceiver PCB, one meter of pilaatlc 
Optic fiber, and all Ihe necessary 
etactiical hardware ■ Complete step-by-atep instructions, 
Hieoryof operalion, and lutcnal Inbnnation are includBd. 




l5?f5i# 



ONLY $19.95 



APPLE ACCESSORIES 



5%" APPLE™ 

Direct Pfug-lr 

Compatible Disk Drive 

and Controller Card 

Tile ADD-514 Disk OrlvQ uses 
Shugart SA390 inechanlcs-1^3K 
lormattgd storage ■ 35 tracits 
-Co«fnpatlble with Ajipte Control- 
ler a ACC-1 ConiroliEjr ■ Tiie drive 
conies conit>lete with connector ttnd cab\e — juat plug 
Into your Oish Gontroller card -SUa; 51- x 3^"W K 
8-9/16'D-V*lgtil:4'.llbs. 

ADD-514 (Disk Drive) $195.95 

ACC-1 (Controllef Card) $ 59.9S 

Also Available... 

JE864 teo Col. t 64K RAM lor I/a) $124.95 

JE814 (l^umeriCAux. Keypad lor 11^) $89.95 

F051APC (Apple Compat. Ui-HI Drive) $209.95 

raf i:\Di.3iiiiES Protect Ybursetf... 
DATASHIELD' 
SS( Surge Protector 

klSL^£'^& ' ElirniniBtOJvollafle9pikfl'54naEJwt]-RFInoi» 
I '^H^H^V bobra it con damage four squipmenl or csuso 
k^^ data loss ' fl monlh warranty • Piiwrr di anf na- 

tion 1 1 00 micros«conOiJ : H ,000,000 walls ■ 6 
sockets ■ 6 foot power cord • htormal tlnfl vat- 
ago indicator llQht ' Brown oth/tilack out raast 
srwitcri ' VAMght: i Ibv 

Modet too $69.95 

Pfot^ DATASHIELD' 
WHi/mif.. Back-Up 

K "^ Power Source 

Ml >i PreV(dMU|3lb30rriinuteiibicontinubuc12D 

U^ , I VfC 60Hz power 10 yiiUf computer ayitcrfn 

^B gfl (load dlepandentj when you t\tvo a bl»ch ovt 

^H or w]4tsBie sag ^ Quipul raltnO': 2DQ valti ^ Six 

^ rftOrtlh ■Hflfranty ' Wbight: 24 lbs. 

Model 200 (PC200} $349.95 

For more dwn&n(Mr>g syitoms (e.g. wtth hard drika) 
' Output rating: 300 watti 

XT300 $4«9.95 



IBM MEMORY EXPANSION KIT 
COMPAQ COMPATIBILITY 



SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORy BOAflDS YOURSELF! 

Wstt nt ittt [MpuFv mimcn' tKM'(lt> ^IIom urui \.a hH in iddlllenil 
e4K. 12?K, 197K, « E»K, 1*\t JBM«4K KI1 will (i4<Hiili1i ilVHi b«H^ 
in WK byli JrKnnvinlt, Tti* VLt <i ilm^li to lAtliH - Juil biHrt Uh 
njn* HK ham Gtilpi lA th* pmldid io£k4li> ir>d ul ltd twa goMtpi 
of inilctMi. DInelhMvi an InchHlri. 

IBMB4K (Nina 200m G4K HAMi) S49.9S 



THS-80 MEMOFIY EXPANSION KIT 



TRS-SO to 1GK, 32K, Or 48K 

"Midil 1 = From tK (i liK niQubll |<) Dm Kit 
Midei 3 > Fntn 4K a iJK i!«|ulf« |3) Jhstt KHi 
Colir - Frcm 4K 11 1EK Hiqulni fl) Dm Kit 

"11*411 1 Hi ipiii rill Eenuim imi .* It w Tri at m^mti 
- On* Kk h«^i4 Itr wk IIK i< iTH'ii^ - 

TR$-1«K3 '^Oni lot Color & Model III (12.» 

IHS-1EK4 -iSOBI for ModBI t t10.95 



TRS-BQ Cplor 32K m B4K Cortvetsion Kil 



Easy la i nstall ktocomea oomEi'rie wMl 8 «. -1 tB4'2 (SOOna} frlK 
tfi^amic iRAMs and eon««lDfl docuffrtfrtillon. ConwBrta TRS-BO 
colof compulart w(|h D, E, ET, F and HC arcuil boandj to 3£K, 
Also con^tens TFtS-SO COl« ccmiputer ill lo (MK. Rex E30S OT OS-9 
riquired lo UEiiue tuU £iK HAM On aU computcrsL 
TH3-64K2. $44.05 



UV-EPROM Eraser 



I a Chipt — 51 MliMm] 



"^^ 




{j Chip— 37 Minufti 



EntAi 37H. STIfl, ir^H 27C4 »1t, ISn. 2SU. Eriiii up its I etilp* 

wtchln S1 ndrwin (1 chip In jr mlnui^i^ HikiUlnt oniUint mxtHrnvrt 
4l«tpn(M dI an» Ineh. H^Klbl oenduclhrt fo«n Uirtr idlnAinfct*! itatle 
bulu-iifr. BiiHI-hi ialilylfi«li to prmwtl UViii^HHim.CwnpKt — snh' 
^JK ■ K VTD ' X 2.40 ', CwivliM mlth hoUing tfiv tat I ch4p«, 

DE-4 UVEPROM Eraser . . .^79.95 
UVS-11EL Replacement Bulb ..$16.95 V 



I 



CO 

m 
-a 

-\ 
m 

CD 

m 

J} 



111 



Learn micrO'processing with the new 

MICRO-PROFESSOR IP 




Students, engineers or technicians — 
upgrade your micro'processing skills 
with the new Micro -Professor IP. 

The MPF-IP features: 

• extensive software support 

• more built-in memory 

• improved keyboard 

• larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPF-IP will deliver you into the growing 
world of micro-processing. Invest now! 

Plus-FREE GIFT 0"iv $179.95 

I.; Check ihii box for FREE 
Z-60 Microprocessor 
Program isimg tnd 

InterfiicinB textbook wh^^n ^_ -— ^p- ^ 
you ordff within 7 days, ^5M^^ Dept. RE094 
*U.9Svilur. ID^^ HaOi N.E. 40tli 

Redmond, WA 98052 

For immediate action call TOLL FREE: 

1-800426-1044 

Full money back guarantee 




STATE OF THE ART KITS 



HAL 2304 UHZAMATEUn DOWN CONVERTEflS 

?SI>4MOHLitKrT SlI.K 

BJtSiC UMlT WITH PnEAMP LESS DIE-CAST CMC « ^UTriNOS 
33WHOD€L.«KrT »2l.H 

BhS\C VHn WITH PflCAMP WITH fflE^^AST CASE t FFmHQS 

UUHDDCLnKFT tlt.tft 

BASIC WIT*! HI GAIN PflEAMP WITH OiECAST CASf ( RTTlWSS 

j»owEnsuFipLTr m-*s 

]=Cin THE ABOVE COMPtlETE WITH ALL P^FTTS LESS CASE 

POWE p iVPfUt CAM *».« 

BLACK PUkStiC CASE UHOniLLED 

COHIF EH PABACEPTDfl APfTEHNA H«.H 

PEflFECT FOR THE 2»* MOO ? * J ■ * QD OVER ANY &5M 

HAL PA-2.1 QUI 2 ZTM E FflEsAMP {KIT) 04,K 

DESiQKED FOR THE ZMH DOViH CONVEflTtfl MAPE TO WQGIE 

MC^. CM THE. 2:K4 QOAHD. OFFERS 72 OB MOFIt ClAIN'. HA3 lU 

ADE PEJECtiON f^LfEfl 

PflCAHP TIUHSISTOfl ElXCHAtiOE U.H 

E^CHAhlQE TFlAN^SrSTOfl IN SXUWlfMi NEC 94&» 

iLOTTEO ABMt AHTfMhA Kt.K 

ie DB OAIN USE WITH 23CH MOO I KiT. HQ CASE REOUIRED 

Z10a-2GO0 MHZ 

*AMR COWPLErTE UtJiT 
CQMPLETf SYSTEM AS SHOWN MOT A 
KJT INClUOESA P^EA^'SEUQL'EDPflCDL 
DOWIN COHVEflTEH. OiSH, POWEfl SUPP 
Li. CA134.ES ANE> CONHECTOPS ttSTEO 
UNIT CFFEfl? 24 DS GAIN On QHEATEl^ 
BUT ONE AT tH.K 

BUTTMflEEOnHanE . UM$<*. 

■AUATEUn MICnCVfAVE RiECEIVEH 

EPROaOHPROIlHAMHEn tlH.K 

EA,SV TO USE MOCOMPUT£FlHEED€D FPCESTAUDlHil tPHOM 
A1^& SAME CAnTRIOCE PROQ.RAMM'Eq EASY TO USE NOVi 
MAKE AnCHiVAL COPIES POftVOOfl OWN RECOnOS THE EPRO 
2CIXI CAN ALSO UAXE BACKUP COPIES OF 2JN AND 271-^ 
EPflOMS on OF THEER RESPECTIVE EQUIVIL£NTS. iN tPROUS 
on ROMS SAVE iSH THOSE iKOI/STftlALS'ERVICtCAUS EXTRA 
HL/,HK CAHTfllEXlES ARE AVAILj^BLE AT ThE LOW COST 0? 
)«»EAaRUOatN LOTS OF 1QLES5 EI-ROH. 

PHE'AMPUFtERS 

HAt PA H ••-» 

WlO£ flAHO ■ Z-iOJ MH2 ■ i9 136 ■ OUHT AMD T E5TEO 
KAtPAM HiK 

VV|Cl£ BAlHA 10 MHI TO I 4 GK7 ^ 12 OB ' aUILT AMD TESTED 

(HH>mHa INFORMATIOH: OflDERS OVER SS-WJLL SE SHIPPED 
POSTPAID EXCEPT OH. ITEMS WMERE ADDITIONAL CHAPiQES 
ARE REQUESTED ON OflDCPS LESS THAN (», PLE^E iNCLL/&E 
AODfTEDNAL K.X FOR HAKDUWl AND MAtUNQ CHARQES 
MICHEQAN RESIDENTS ADD 4^i SALES TAX. 3EHD 2CP STAMP OR 
EASE FiDfl FREE FLYER. 

i:>M<»L[1[ tl^\ or *C »DAKD« AVAUtVLI rum VUKWH 
mztOI ri^JlCT. |[tA*TAMA1IC PftDJICT nAMQWAIIC 
ri^Vjrcr. AMU IhumY. HiWr QThTH kiH AViUlULL 



HAL-TROMix, ma 

P.O. BOX -t-Hj-f ^ DEPT. R 

SOUTH tSAie. MICH- 4«19S 
PHONE i|3t3» 2S5-17ft2 



-HAL" HAItOLD C. HOWLAHD 



DON'T 
BLAME THE 
SOFTWARE! 

Our iHolatons eliminate cquipmrnt 

interaelion. clean up interference, 

eurh ilamaging power line Hpikes 

anil 

lightning 

burxts. 




ISO-1 ISOLATOR 

3 istolalctl MH'kel»; quulily apikc 
9upprffliiii>n; bHBic prolerlion. . 881.95 

IS(>-3 SUPER-ISOLATOR 

3 dual ieolalcd !<i>ckel)t; suppreoHur; 
commercial protectimi $122.95 

lSO-17 MAGMUM ISOLATOR 

4 quad isolated sockets; Aup|ireaian 
laljoratory grade protection. . 8213.95 

^^' Electronic Specialists, Inc. 

( 7 1 S. Main, Natiok. MA 01 760 {617) 655-1532 

Tolt Fraa Order Desk 1 -600-225-4876 
MasterCafd. VISA, American Expeass 
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THE WM. B. ALLEN 



WINNER'S DEAL 



UP TO 25% OFF 



^WW tltO nm SLOW HICIlOt HITMHI ,(,^j^ ^^ 




LARGEST FULL-LINE INVENTORY OF 

HAND HELD METERS 

FROM THE LEADING MANUFACTURERS OF TEST EQUIPMENT 
PLUS SPECIAL DISCOUNT PRICES ON SCOPES, INCLUDING HITACH 




flUIIEJ3 i 75 

FLUKE 75 $ U 

mum jiis 

FLUKE tailB %Ui 

IN STOCK AND AVAILABLE NOW! 



BBCKHIH i 4fi 

BK M2031 J1S9 

BI,K2«I)6 .J M ♦1 

KEmL£» US lU? 




CALL TOLL FREE FOR 
SAME DAY SHIPMENT 



WM. B. ALLEN SUPPLY 

ALLEN SQUARE 

300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112 

LOUISIANA TOLL FREE 800 462-9520 



800 535-9593 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 



NEW FROM RAIVISEY-20 MHz 
DUAL TRACE OSCILLOSCOPE 

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
cormpares to others costing hundreds more. Features include a cotnpo- 
nent testing circuit that will allow yau to easily test resistors, capacitors. 
digitai circuits and diodes • TV video sync filter • wide bandwidth & 
high sensitivity • internal graticule • high quaiity rectangular CRT 

* front panei trace rotator ■ Zaxis • high sensitivity x-y mode • very 
low power consumption • regulated power suppiy • buiH-in calibrator 

• rock solid triggering • high quality hook-on probes 



m 




RAMSEY D-1T00 
VOM-MULTITESTER 

Compact and reiiatiie, an- 
sig ned lo se rv I ce 3 w i d e vaii- 
eiyQi frquipment. Features in- 
trude • mirror bacK scale 
• doublE-|eweled precision 
moving coH • double over- 
ioad proEectJon • an ideal low 
cos! unilforthe beginner or 
as a spare bacK-up unit. 



tell leads and battery 
Included 




$39995 



RAMSEY D-ZIOO 
DIGITAL MULTITESTER 

A compact easy to use unit 
designed to operate tike a pro. 
Featuring # 3'^* digit LQD • low 
BAT indicator ■ aU range Over- 
load proleclion • overrange ind 
cation • auto-polarity • Transis 
tor tester • dual-slope integra- 
tion • vinyl carrying case 

$5495 

hf^ test leads, battery A vinyl 
carrying cas^ included 



high quality 

hook-on probes included 




RAMSEY D 3100 
DIGITAL MULTIMETER 

Reliable, accurate digital 
measyrements at an amaz- 
ingly low cos! • In-line color 
coded push butlons, speeds 
range selection • abs plastic 
tilt stand • recessed input 
iacNs • overload prolecEion 
on all ranges • 3'-^ digit LCD 
display^ with auto 'zero, auto 
polarity & low BAT. indicator 

»5995 

test teads and ballery 
included 




CT-70 7 DIGIT 
525 MHz COUNTER 

Lab quality PI a breakthrough price. 
F^eatures • 3 frequency ranges each 
wiih pre afnp ■ dual selectable gate 
times • gate activity indicator 

• 50mV [a! ISO MHr typical sensitivity 

• wide frequency range • 1 ppm 
accuracy 

»11995 

wired includes AC adapter 

CT-70 kit S99.95 

BP-4 mead pack 8.95 




CT-gO 9 DIGIT 
600 MHz COUNTER 

The most versatiEe for less ihan S3D0. 
Features 3 selectable gate limes • 9 
digits • gate indicator • display hold 

• 25mViS' 150 MHz typical Sensitivity 

• lOMHiUmebasetor WWVcatibra- 
tion • 1 ppm accuracy 

$14995 

wired includsB AC aciapt«r 

CT-90 kil S139.95 

OV-1 0.1 PPM oven limabase . . .59.9S 
BP-4 ricad pack a.9S 




CT-12SgDIGIT 
1.2 GHz COUNTER 

A 9 digii counter that will outperform 
units costing hundreds more. • gate 
indicator • 24mV @ i5d MHi typica] 
sensitivity * 9 digit display • 1 ppm 
accuracy • display hold • dual inputs 
withpreamps ^ 

« 16995 

wired includes AC adnpler 

aP-4 nicad pack ,, ,8-95 




CT-5a 8 DIGIT 
600 MHz COUNTER 

A versatile lab bench counter with 
opitonal receive frequency adapter, 
which turns the GT-50 into a digital 
readout for most any receiver • 25 mV 
@ 150 MHz typical sensitivity • Sdigll 
display * t ppm accuracy 



$16995 



CT-50 kil S139.95 

RA-I rscetver adapter kit t4,9S 







DM-70a DIGITAL 
MULTIMETER 

Professional quaiity at a hobbyist 
price Features include 36 dilterent 
ranges and S functions • 3'^ digit, -s 

ineli LED display • automatic decimal 
placemenl • auiomattcpolanly 

»11995 

wired includes AC adapter 

DM-700 kil S99.95 

MP-r probe sei ...4.9S 



PS-2 AUDIO 
MULTIPLIER 

ThePS-3i5handy (or high resolulton 

audio resolution measurements, niul'- 
tiplies UP in Irequency • great for PL 
tone measurenienis • mulltplies by 10 
or too • 01 Hi resolution &. built-rn 
Signal preamp/condiTioner 



$4995 



PS-2 kil S39.9S 



PR-2 COUNTER 
PREAMP 

The PR'2 IS Jbeal for measuring weak 
signals from 1 so 1 .000 MHz • fJat 25 
db gam • BNC connectors • great tor 
smiting RF • ideal receiver,^ V 
preamp 

$4495 

wired includes AC adapter 
PR-2 kii 



$M.95 



PS-IB 800 MHz 
PRESCALER 

Extends the range of your present 
counter to 600 MH^ • 2 stage preamp 

• divide by 10 Circuitry • sensitivity 
25mV [o 150 MHz • Bi^C connectors 

• doves any counter 

$5995 

wired includes AC adapter 

PS-IB kit" S49.95 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopicwhipantenna— BNC plug .. $8.95 
High impedance probe^ ligtil leading . . . 16-95 

Low pass probe, audio use 16.95 

Direct probe, general purpose use 13.9S 

Tilt bait, tor CT-70. 90, 125 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 48G735 RAMSEY CI 



TERhlS * saiisl^ctiDii iiuaraniEeil • ttimint lor II] tiiti. it naE pieised returfi in 
anginat iQrm For relund • add 6 \ tor stiippmg and insurance lo a maximum oE 
SIO.OO • versus tiiil lb* . Igi iurlico miil • CUD add $? 50 1 COO m USA only] 
• srders under SI5 00 add SI 50 • NY ruidtnts jdd 7' . u\ts lai • 90 diy fuli 

warranlv Qfi all i(M£ • I year ijarts £ lalior wjirrnnly on aFI wired uniu 

= = = ==^== I HAIVISEY ElECTRONICS. INC. 
S^^pflHrlV 2S75BaJrdRd. 

' =^- I Pent iBW, N.Y 14S26 
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SPARTAN 



KIcctronics Inc 
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CTC9R' 



(516) 499-9500 

6094 Jericho Tpke. 
Commack, NY. 11725 



Philips Remote 
jk Cable Converter 



$139.95 



• HiCflt COmpiiler EEClnglein t QuirLt CCJiCrCM^td 
JC'l 1i>A M jpcMfe a pr>nf<il SJ.I^ « U Llvtiml 
tn^lflhs ■ Proqnmmjtit lirn* an £ m * 3i 
ivrur LED HigHtl! ckxk • FjFen.1ii chtnhCl rwm- 
£irY £ FtciJI pfvl (Cin • WiriitK hirW hFl[f 
inka-rfd trjnimtlir irtwm a AulOmnrt: Imh 
tune > ildtpUb^ 10 im ^rand IbIcvuhv ■ Or>c 



SPEAKER PHONE 



Hands Free Conversation 
Modular Connectors 
Push Button Dial 
Volume Control 
Mute 'Hold Gulton 
PulsE'Tonc Swilctiable 
Last Number Redial 




S44.95 



GREEN AND AMBER MONITORS 

12" Sakata Green $119.00 
12" Sakata Amber S129.00 



REFURBISHED MONfTORS 

9" and \T Bell h. Howells 

or GGC Commercial Grade 

as low as 

£10.00 oti with 3 purchase »9q gc 

012 refurbished monitors iJtOa.aJ 



a 



BECKMANCiRCUITMATEDM73 

• .5*:* basic Vdc Accuracy Q'CO QR 
probe-sized dmm iPUi) . 0»J 

• 4 ac dc voltage ranges (auEoranging} 

• 4 resistance ranges {auteranging} 

• continuity beep«r 

• "touch tioid" button 
Ottiar Curcuilmate Meters Available. 



Jerrold 58 Channel Wiretess 
Remote Converter $109.95 ^?*i^ 
Jerrold 36 Ctsannel Remote ^ 
CATVConverter w/on/off Fine 
Tuning 594.95 



40 Channel VHF to UHF 
'flC^.T^:: Block Converter 

"" 28.95 Ea. 
24.95 4 & up 

Deluxe Version ■ Features fine luning knob, 
maletitng X former S g cables S38.95 




BEFORE YOU PAY |S FOR A TELEPHONE 
SERVICE CALL, TEST IT YOURSELF 



Tfllephone Line Airalyze Model #1042^ 




jsiftrm tfkc« to UHTk IMphona hkK 
- VtanfwtkMF'm'bivpjilartrSulurL 
iAaacot«Yft 



S19.95 



PROFESSIONAL 
TELEPHONE PRODUCT TESTER 



Features: MODEL 1045 



_- • WJ 




$335.95 






• CIP H M4d b) fit u 



'.Id Mf. Hflt Amei AK anoiii; 
Volume [jiicfs -nciide -i-'t cash discouni 

Discounts COD monev D'dei Check Ada tor 



EnSefnaTioriiaJ Sliippiing P^\ 
Pitces si.itt|ect io chan[je 

COD 1 00 Extfa 

'Add' sriippmg 
W mortiEors 

<516' Mon 1 
499-9500 0.(1 



^9^r «""^» 

'""" 25100(0 50000 
5IJ10D10 'SCOO 

751 OC' 10 tooom 
Over 1U0000 

Mon Th Tu W F 

9-S 9-6 
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RADIO-ELECTRONICS does not assume any responsibility tor errors that may appear 
in the Index below. 
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Active Electronics 96 

Advanced Compulcr Products 97 

Advance Electronics 14. J 5 

All Electronics 103 

Amazing Devises 102 

AMC Sales .91 

American Surplus ,47 

Appliance Service 45 

AP Products 43 

AW Speiry 22 

Beekman Instruments 17 

B&K 81 

Hrad Cable Electronics .^2 

C&D 77 

CEI 42 

Certified Assoc. 92 

CIE 18-21 

Command Productions 92 

Connnunicalions Electronics . . . 2.34-35 

Contact East 44 

CPU CD Section 2 

Digikey 99 

Digitron 106 

Dokay 108.109 

Davie Tech 48 

EKI 93 

Electronic Book Club 73-74 

Electroiric Specialists 1 12 

Electronic Warehouse 24,83 

Etronix 112 

Fli^stikll 91 

Fluke Manufacturing Cover 1 

Fordham Radio 7 

Formula 107 

Global Specialties 26 

Goldsmith Scientific 102 

Grantham College of Engineering ... 33 

Haltronix 112 

Heath 27 

Instrument Mart 85 

Iwatsu 1 

Jameco 110,111 

JDR 104.105 

Jensen 45 

J&W 91 

KCS , too 

Logical Solutions 45 

McGraw Hill Co 28-31 



93 Mcintosh Labs. 87 

19 MCM 100 

66 MFJ 98 

7 Multitech 25 

17 Multivision 32 

96 Nemal Electronics 44 

— Newtone Electronics 36 

— ^fRI 8-11 

— NTS 38-41 

98 OK Industries Cover 4 

90 Omnitron 50 

51 Para 91 

29 Philips Tech Electronics 100 

89 Piatt Luggage 48 

32 Pocket Tech 23 

85 Pomona Electronics Cover 3 

8 Povter Pius 45 

20 Priority One .... 5 

11 ftofessional Video 100 

«1 Radio Shack 101 

79 Ramsey , 113 

31 Random Access 44,45 

— RE Bookstore 92 

10 Research Service Lab- 45 

27 RF Electronics 100,106 

24 R&M Distributors 45 

34 Simpson 49 

23 Spaceage Electronics 44,45 

36 Spartan Electronics 114 

52 Test Probes ,97 

— Texas Instruments 37 

13 Vaco ...79 

56 WM B Allen 112 

4S WS Jenks 89 

— Zenith 13 



CABLE TV VALUABLE NOTICE - SAVE MUN- 
DREOS OF DOLLARS - DO NOT BE MISLED. 

Before you purchase learn the latest lechnology on 
the correct convenors and descrannbiers to (it your 
sysiem For this innportant infornnation and catalog 
send S3.60 to Siar Base Vrdeo. P.O. Box 7362 
Johnston. R,l. 02919 



FREE KIT Catal og 



contain) 

SXPERI- 

MENTER'S 

EQUIP. 



FU^FCTION GKNERATOR' KJT *S^.95 
Auto-Ranjijici^ Cap-meler kit $79. 95 

Piione 209-772-2076 

Write or Phont l^tv FREE CATALOGS 



r\KC'K. SCIEMIFIC INSTRUMENTS 
UMUC BOX 144 VALLEY SPRINGS CA 95252 



BUY BONDS 
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THE POMONA PROMISE 

Our constant goal is to provide the design engineer with 
the best banana plugs and jacks made in this country. 

Or anywhere. 



^^1 ^^^^^^^^^^^^^fc f^^^^^^^^^^^B 





And we've been doing it for 
a long time. Since 1951 in fact. 

That's when we promised 
there wouldn't be anyone in the 
world who could design and pro- 
duce banana plugs and jacks the 
way we could. 

The world agreed. 

Naturally, as the years have 
passed, we've improved upon our 
original designs. So much so that 
today, our banana plugs and jacks 
are out there alone. In their own 
class. 

The same can be said for ev- 
ery other product we design and 



produce. And each and every one 
of them is trusted by the profes- 
sionals of the electronics industry 

At ITT Pomona Electronics, 
we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way, A better product. 

That's a promise. 

All of our products are 
described and illustrated in our 
General Catalog, and it's free. Just 
call (714) 623-3463 or 623-6751. 

CIRCLE 85 ON FREE [NFOHMATION CARD 



TWX 910-581-3822. Write to us at 
ITT Pomona Electronics, a Divi- 
sion of ITT Corporation, 1500 E. 
Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGIUM S.A./N.V. Rue Colonel 
Bourg Str. 105 Space A (B,3) 1140 
Brussels, Belgium. Phone: 02-735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 



ITT 
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Pomona Electronics 



OK's Hot Tip for Desoldering Problems 

SA-6 DESOLDER IRON 

Revolutionary new electric desoldering iron combines the esse and 
portability of a hand-held, manual, desotder pump, with performance of 
an industrial desolder station. This unique AC powered compact tool 
features portable, one-hand desoldering eliminating the need for 
separate soldering iron and desolder pump. No shop sir required. 
Essential for all tool kits, field service technicians, and repairmen, as well 
as production applications. Vacuum chamber is easily removed for 
cleaning or replacement. Replacement tips available. Toot is supplied 
with SAT-6-05g tip; diameter .059 inch (l.Smm). 

FEATURES: 

• Self contained suction power and heating elemen t. 

• Economical. 

• Lightweight 4oz. (1 13gms). 

• Compaa size 10'/i inches (26cm). 

• Replacement nozzles available. 



W 



MODEL NO. 


INPUT VOLTAGE 


SA-6 -J 15 
SA-6-230 


n5VAC50/60Hz 


NOZZLE 


NOZZLE HOLE DIAMETER 
fNCH MM 


SAT-6-059 

SAT-6-070 


059 
.070 


l.-J 




